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1. B «loxnanax Axanemuu Hayxk CCCP» 
MOMeWlaloTCA KpaTKHe cOOOMLEHHA, cOmep2Ka- 
ule Hav6onee cCyIeCTBeHHbIe pe3yJIbTaTbl 
HCCJIENOBaHHH B OONAaCTH MATeMATHKH, ecTe- 
CTBO3HAHHA MH TeXHHKH, 

Coo6ueHua 9TH MOMKHI M3araTb 3aKOH- 
WeHHbIe, elle He ONYyOJMKOBaHHbIe pe3yIbTAaTbl 
HayuHbIX HCCIeOBAaHHH, HMelOlMe XapakTep 
HOBH3HbI — TEOPeTHYECKOH IH MeTOROJIOFH- 
{eCkOH. 

Tlomemenve ctatbu B <«<JJokmanax» He 
uckliouaeT Mocmemyomeh myOmuKalun Tex 
Ke MaTepHasIOB B pasBepHYTOM Bue B py- 
THX M3aHHsAX, 

B «floxmagax» He MoMelaloTcA KDpylHbIe 
CTaTbH, Me€XaHHYeCKH pa3smeyIeHHble Ha par 
OTIEIbHLIX cooomeHul. 

B «floknmagax» He MoOMellaloTCH CTaTbu 
Mogemuueckoro XapakTepa 6e3 HOBHIX (paK- 
THYCCKHX MAaHHbIX, CTATbH YHMCTO ONMCAaTedb- 
Horo xXapakTepa, T, e. uaularalouMe xOq pa- 
OoT 6e3 COOOWIeHHA Ol/peweseHHOrO pesyub- 
TaTa, H OO30pHbIe cTaTbH. 

2. Tlocrynatoume Bs <«JloKnanbi» cTaTbu 
paccmMatpuBalotca PenakuMoHHOH koumernei 
TONbKO Mocie NpexcTaBsIeHHA HX aKaeMHKOM 
MO CielHayIbHOCTH. 

CraTbw wieHOB-KoppecnouszeHToB AKanemuu 
HaykK CCCP u zelicTBHTembHEIX uneHoB AKa- 


memu HayK  Co1w3Hbix peciyOmuK mpH- 
HuMaioTca Pepkonnerveh 6e3 mpeyctTapse- 
HHA. 


PenxakuuA mpocuT akaJeMHKOR MPH npelcTaBeHun 
CTaATbH YKaS3SbIBaTb Ha HeH JaTy NMOMyueHHA ee OT aBTO- 
pa, a TakoKe pase, B KOTOPOM CTaTbA OJIKHA ObITb 
moMeuleHa. 


3. <JloKianbm momemaiwrT He Oomee 4 cTa- 
Tell OMHOrOo aBTopa B ron. Jima akaneMHKOB 
AH CCCP uucao cTateH He orpaHuunBaetca. 

4. «Jloknanbl> MOMellaloT cTaTb¥, 3aHHMa- 
joulMe He GOoee veTLIPeX MevaTHLIX CTPaHUHL, 
BkI0uad pucyHKH. Uncno pucyHKOB He JOJ- 
%KHO MpesBbliliaTh 4. 


5. B KOHUe CTaTbH JOJDKHbI ObITh yKa3aHbl 
TOMHEIM agpec H HOMep TeNedoHa aBtTopa. 

6. Coo6uleHna oO pesyibTaTax pa6oT, mpo- 
BeCHHBIX B HAYYHBIX YyUPeXKMeHHAX, ON- 
XKHBI HMe€Tb HalpaBseHue yupexmenua. Ha- 
CTOAIMA NyHKT He pacnpoctpaHaerca Ha 
CTATbH aKaJeEMHKOB. 

7, CTaTbu QOJKHBI ObITh HaNHCaHbI Ha Ma- 
UIMHKe vepe3 Ba HHTepBasia Ha OMHOM CTO- 
poHe sMCTa H MpenmcTaBIATbCA B JBYyX 
SK3eMIIIApax. 

@MopMybI NOK ObITh BIIMCAHbI YeTKO U 
acHo, Bo u36exaHHe omwHOoK cyleqyeT e- 
WaTb B (opMywax scHOe pa3lMuMe MeKY 
MIpOMMCHEIMH HM CTPOUHbIMH OYKBaMH, AIA sero 
I{pONMCHbIe OYKBLI NOAYEPKUBATb CHH3y BY- 
MA YepTouKaMH, a CTPOUHbIe OTMeUaTb DBYMA 
yepTouKaMH cBepxy. SOTO TpeOoBaHue OTHO- 
CHTCH OCOGe€HHO K TaKHM OyKBaM, Kak V u 
v, S us; Om 0, K uk, Ul wai ern: 
C sToH Ke Welbio ciezyeT TWaTebHO BBI- 
MMMCbIBATh MOXO*KHE Apyr Ha Apyra OykKBBI, 
kak HalpuMep, g ug, Iu J,lue, un no, 
H ap. CnegyeT TakxKe elaTb pa3mM4ve MexK- 
ny O, o uw O (HymeM), aaa sero GyKBEI O H 
O OTMedaTb ABYMA YepTouKaMH, a 0 (Hysb) 
OCTaBIATb 6e3 mMomuepKuBaHusz. ITpeseckue 
OYKBbI JOJMKHEI ObITb MOMYEPKHYTLI KpaCHbIM 
KapaHauloM, TOTHYeCKHe OyKBbI — CHHHM Ka- 
pangamom. 

8. Llutupyemaa B cTaTbe mMTepatypa nou- 
%KHa WaBaTbCA ABTOPOM He B BuZe Nog_cTpoy- 
HBIX CHOCOK, @ OOUIMM CIHCKOM B_ KkOHUe 
CTATbH C OOO3HAYeHHEM CCbIIKH B TeKCTe 
NOpALKOBOH wAdpon. 

IlpupoguMan B CMHCKe MTepatypa nommKHa 
6bITh O(POpMseHa B CyenyoMeM NOpsnKe: 

a) It KHHr HHUA! u ctamMunua aBTo- 
pa, NOmHoe Ha3sBaHHe KHHTH, HOMep TOMa 4 
ro u3,aHug; 

6) AIA XKyPHAMbHBIX CTaTeli: HHHIUMaNb u 
(baMMJIMA aBTOpa, HasBaHHe %KypHama, HOMep 
TOMa (MOq4epKHYyTb), HOMep BBINycKa, cTpa- 
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2-A Tunorpapua M3yzatenpcrsa AKagemun nayk CCCP. Mocksa, Ily6unckuit nep., 10 


Hoxuayo Akagemunu Hayx CCCP 
1954. Tom XCV, Ne 4 


MATEMATHKA 


JleHicTBUTeAbHbI YneH AKagqemMHH Hayk YCCP B. B. PHEXEHKO 


JIOKAJIBHAA NPEEJIbBHAA TEOPEMA JIS MAOTHOCTEN 


B nocateqHne Trojybl HHTepec K KMACCHYeCKHM MIpeAeAbHBIM TeopeMaM 
WIA CYMM H€3aBHCHMBIX CJyYaHHbIX BeJMYHH 3HaYHTeIbHO BO3pOC, HU A 
pada saad, JIA KOTOPbIX paHee yaBalOCb HaHTH TOMbKO YaCTHHIe pe3yJIb- 
TaTbl, B HaCTOAUCe BpCMA CYMICCTBYIOT OKOHYATebHBIC, B CMBICJIE pa3bi- 
CKaHHA HCOOXOMMBIX HM WOCTATOUHBIX yCOBHH, pemenua. B nactrosmel 
saMeTKe OyJleT yKa3aHO NOTHOe peMeHHe OAHOM U3 3amay, KOTOPOH B NO- 
CMe qHHe TOA OblIO YTeNeHO 3HayHTebHOe BHHMaHHe, HO HalteHHpIe 
YaCTHbI€ Pe3yIbTaTbl JIA KOTOpOH emje Mae€KH OT OKOHYATEbHOCTH Mop- 
MY JHpOBKH. 

Samaua CTaBHTCA Tak: JaHa HOCeOBaTeJIbHOCTb B3€HMHO H€3aBHCHMbIX 
CYYa4HHbIX BeIHUHH 


C OJHHAKOBLIMH PyHKWHAMH pacnpenetenua F(x). aa cxoqumoctu PpyHk- 


UHH paciipeAeJeHHA HOPMHPOBaHHEIX UH IWeCHTPHPOBaHHbIX COOTBETCTBEH- 
HbIM OOpa3s0M TOoOpaHHbIMH uncaamu B, >>0O u A, cyMM 


eat 
So te A rege a 
n 


— Ay (1) 


kK IipeqesbHOMYy pacnpeyeseHuio D(x) HMeIOTCA OKOHUATEAbHbIC HU OCTa- 
TOUHO Wpo3spayuHbie ycuoBusa (cM. (+), crp. 185—192). EcrecrBeHHo Bo3sHH- 
KalolulH BoMpoc 06 ycCJOBHAX CXOAMMOCTH pH M—>oco MMOTHOCTeH pac- 
MpeAeeHHA BEpOATHOCTeH CYMM S, (OOO3HaYHM HX Yepes p, (X)) K MIOT- 


HOcTH p(X) MpeeAbHOTO pacmpeeJeHHA B CMbICJ€ CXOJMMOCTH K HyJIIO 
BelMuHHbI max |p, (x)—p(x)| eme ne umeeT OKONYAaTebHOrO peMleHHA. 
—O<L KOO 
YcAOBHA, Pee re B (+) (crp. 238—245), maneKo He OKOHUATCJIbHBI H 
COMKHI TONbKO B CHJIY HELOCTaTOUHOCTH MpHMCHEHHOTO aHaJHTHYeCKOTO 
aunapatra. B negaBHei cratbe Cmuta (*) MOCTHTHYT JHUb HeOOJbIIOH 
CBU B 9TOM samaue, H TO cymecTBy B Heli Mb HesHAayHTebHO 0006- 
ICHbI pe3yJbTAaTH, UMeroulHeca B (1). B nemnaBHen padore IO. B. Ipo- 
xopos (*) nomes m0 ApyroMy MYTH H pasbiCKHBal YCJOBHA CXOAMMOCTH 
muoTHoctei B cpewHeM. OKOHYaTeAbHOCTb HM MpocToTa pe3ybTaTOB 
lO. B. Hpoxoposa He McK04aIOT HEOOXOAMMOCTH 3aBePUIeHHA UCCIeTO- 
BaHHA B NepBOHavaJbHOM HallpaBeHun. Hactonujaa 3aMeTKa MOCBALIeHa 
pelleHH10 KaK pa3 39TOH 3aaun. 
Teopema 1. Aus mozo 4mobu npu n—>o 


max | p, (x) —p(x)|>0, 
—0C¥< 00 


HEOOXOOUMO 1h OOCMAMO4LHO. BbINOAHEHUC CACOYIOWUX YCAOBUU: 


1) @yaxyus pacnpedenenus F(x) npunadnrencum ob6Aacmu npums- 
qCeHUL npedeAbHoe2o pacnpedenenust ® (x); 

2) cyujecmeyem makoe Mo, “MO HyAKYUA pacnpedeNeHUA CYMMOL 
£+é+...+6,, yOosrzemsopsem ycrosuio Jlunumuya. 

TLoka3ateabeTBo. HeoOxoHMOcTb epBoro yCJOBHA TeOPeMbI 
He TpeOyer noscHeHHh. Tak Kak TIpeeJbuble pacupewedenuA WIA (py HK- 
uni pacnpemesenua cymM (1) orpaHHuHBaloTcaA YyCTOHUHBEIMH 3aKOHAMH, 
TO HEOOXONHMOCTh BTOPOrO yCJIOBHA TEOPeMb! OYeBHAHA B CHy OPpaHH- 
UCHHOCTH mwJoTHOCTef pacmpewemenHa yCTOHUMBEIX 3aKOHOB (cm. (?), 
cTp. 196). 

TloKa3aTebCTBO JLOCTaTOUHOCTH Tpe6yeT Oomee CNOMRKHbIX paccy#KTe- 
Hut. Mpt Oy eM onMpaTEcA pH STOM Ha CeLyIOUly!Io TeopeMy oO mpeod- 
pasopannax @yppe. Ecan g(x)CL u orpanuuena, dyukuna 9 (f) = 

loo) 


= \ eit o (x)dx HeoTpunaTetbua, To o(f)C L. Tak kak pH KOMMOHH- 

—2O 
POBaHHN PyHKWMH pacnpeweeHHA C OFPpaHHYCHHbIMM MOTHOCTAMH IJOT- 
HOCTbh KOMIHO3HI[HH He Ipe€BOCXOAUMT MHHMMAJIbHOM OrpaHHuMBaloleh KOH- 
CTAaHTbI Ld MAOTHOCTeEH KOMMOHEHT, TO M3 MPHBeeHHOH TeOPeMbI BBITe- 
KaeT, uTo dynKuna | f(t)", rae m)—yka3aHHoe B YCAOBHH TeOpeMbI 
yucuo, a f(t)—mpeodpasopanue DPypbe dhyxHKunu F(x), wyrerpupyema. 
TakKHM o6pa3s0M, up n> 2n) dyHKunn f(t) CL. 

Jlanbuetimine paccyx eHuA’OM3KH K TEM, KOTOPBIe MPOBe eH! B pa- 
6orax (7) (cTp. 238—245) u (‘). 

Tak KaK xXapaKTepHcTHyecKad (YHKUHA S, paBHa 


ee reel a 


TO IPH NM > 2) MOHKHO HAaNHCaTbh PaBeHCTBO 


oO 
QE p(X) \ Cae fe (e) e''An dt, 
—6O B, 
Tak Kak JIM MAOTHOCTH MpezebHOrO pacnpemenenna UMeeM 
©oO 
dnp (x)= | eo (t) dt, 
—oo 
TO JH LOKA8aTebCTBA TEOPEMB! HAM JLOCTATOUHO NOKa38aTb, YTO PpaBHO- 
MEPHO OTHOCHTeIbHO xX (—co< x <( 00) npH N00 
(oe) 


T= (eu fen'lte p( e \-(] dt +0. 


I 


IIpexctrapaaem unterpan J B BUe CYMMbI CAeMYIOMMX eTBIPeX UH- 
TerpasoB: 


A 
f= \ ents [eae po () —9(|d,. == \ et 9 de, 
aes) ? |t{| >A 
jeg ( it (*+4n) fe (ie ) de ( ent (An) gn (g-) ae. 


A<|t] <eB, \t|SeB, a 


B cuay mepporo ycrosus Teopempt /,—>0 upu so6om A> 0.|J,| mo- 
KET ObITh CHeTAaHO MEHbINe Hanepex saqannoro uncaa nyteM BEIOOpa 
moctaTrouno Oombmoro A (B cury g(t) L). B cuay BTOPOrO yCJOBHA 
aA m000r0 ¢ >0 Halinerca Takoe c>>0, uto HepaBencTRo l7@O\<2" 
6 


BPINOMHACTCA BClOwy B OOmacTH |t|>e. Takum o6pasom (tax Kak B, 


1 
ea 
pacTyT MeAJIeHHeEe 4eM n% a ), 


©Oo 


Hal<eremam) VE) dt < Bree ( | F() 


|¢j/>eB, 19) 


Qo 


no dt 0). 


Ata oyenku /; Bocnoub3syemcx pesybTaTaMH Teopem 2u 3 padortn (5), 
B CHJy KoToppix mpH f—0 naa mo6oro s>0 


RISTO. oe 
Reta. (OO a ce9), 
TakuM oOpasom, ecm ¢ ocraTouHo Maso, To mpH |t|< 


RIS TAC eae 
Ret se 
rime |%,|<Cy; % MOxeT ObITb BHIOpaHo nO MpoHsBouy. 
Tenepb 


1) 


\ 71 


ix ( [efe<y [ — [eGt) 


nt 
A< |t|<eB, S=0 9S A< |t| <2StH1 4 


dt, 


rie k ompezeneno nepapeucrBamu 2° A<«B,<2"*1 A. 
M3 npezbaymero 
R nig | id (eal 


i=), \ e 


s=0 A<|?| <2A 


Tak Kak F(x) npHHandaexuT o6.acTH NpHTaxKeHHA YCTOMYMBOrO 3aKOHA, 
To B OOmacTH A<|f|<2A 


t 4 c @ 
nRigf(g-)=—<le| eh) ee | 


TakuM oOpasom, 


(2%*—n)§ 


oat 


c 
aa | ¢(* (2%#—n)é 


[Ig,< e De Lahde 


M = 


s=0A< |t|<2A 


Jlerko yOequTbcA, TO BHIOOPOM OcTaTOUHO Gobmoro A ata cyMMa 
MOKEeT ObITb CleaHa MeHbINe J0O0rO Hamepe 3aaHHoro 4c. 

JlokasaHHad TeopeMa 6€3 TpyZa wepenocutTca Ha CAyyal CyMMUHPoOBa- 
HHA He3aBHCHMBIX OJMHAKOBO paclipeAeACHHbIX CyUaHHbIX BEKTOPOB. 

Teopema 2. Ecau caytaiinwe sennrunol &, OOAAdaIOM MOMeHMaMU 
nopsoKa kR>3, mo 6 ycAobuLxX meopemol | UmMeem Mecmo acuMNMO- 
MULECKOE pa3sAzorceHue 


? k—2 
P= 9 ae s ( toln *). 


—x?/2 
Onpenenenne nommHomos P; (— ¢) cm. (*), erp. 244 u 209, 9 (x) = et ; 


VncTuTyT MaTeMaTHKH Tlocrynui0 
Akanemun nayx YCCP lay OL Gays: 


WUTHPOBAHHAA JIMTEPATYPA 


15. B.Tueneukxo, A. H. Koumoropos, IJlpeqenbupie pacipeyeseHua 1A 
CYMM He3aBHCHMBIX cJyuahubrx BemmuynH, M.—J]., 1949. ? Wo I, Samii,  Irweye. 
Cambr. Phyl. Soc., 49, Ne 3 (1953). *% 10. B. Ilpoxopos, AH, 83, Ne 5 (1952). 
Php iene menKko, JAH, 710 N-a—(1900), * b. B. luegxeuto, B. C. K 0 po- 
* nox, Jloxa. AH YPCP, Ne 4 (1950). 
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Hoxnsagn Axagemun Hays CCCP 
1954. Tom XCV, Ne 1 


MATEMATHKA 


M. HW. TPABAPb 


O CTPOFOH IPFOMMYHOCTH AMHAMMYECKUX CHCTEM 


({IpedcmasAeno axademuxom A. H. KoAmozoposum 16 I 1954) 


B wactosmel paOoTre paccMaTpHBaloTCA JHHaMHYECKHE CHCTEMBI C KOM- 
MaKTHBIM (asOBbIM IIPOCTPaHCTBOM, T. €. HeMPePHIBHBIe OHOMAapamMeTpH- 
yeckHe rpynupt {S;} romeomopd@usmosp Kommakxta R. Hapsayy c no_oOubimMu 
CHCT€MaMH C ,HEIPepHBHBIM BpPeMeHeM“ Oy]LyYT paccMaTPHBaTbcsA HW Tak 


h 
_HaA3bIBa€MbIe , THCKPeTHBIC CHCTeEMBI“, T. e. cHcTeMbI {S"}, COCTaBJeHHBIe 13: 


BCe€X I€JbIX cTemeHeH HeKOTOPOrO oOTebHOrTO romMeomopdu3ma S KkoM- 
naxkta R. Jiia toro uTo6nl cPopMyAMpOBaTb OCHOBHOM pesyJbTAaT paooTH, 
BBeeM TakHe Onpewemenna. 

Onpenenaeune 1. JiwHamuyeckaa cucrema (HempepbiBHad HAH 
WUCKPeTHaAH) HasbIBAaeTCA CTPOTrO 3IProAuueCKOH, ECAH OHA oNy- 
CKaeT €/HHCTBEHHYIO HHBAPHaHTHY!O HOPMHpoBaHHyro Mepy (%). 

Onpenxeneuue 2.],wuamuyueckan cucTema (HempepbiBHad HIM MHC- 
KPeCTHad) Ha3bIBaeTCH HENPUBORAUMOHM, eCIM TpaeKTOpHA kax OL 
TOUKHM BCIOLY MWOTHA BO BCeM (has0BOM MIpocTpaHCcTBe. 


PaccMoTpuM Tenepb cle yrollyio CcucTeMy LudpepevuvalbuplxX ypas- 
HeHHH: 


ax ane 

ae re 

dy 

Pee (1) 
dz a Xr 
at OF, Vy 


re xX, y, Z—WMKIMYeCKHe MepeMeHHBIe, B3ATBIe MO mod 2x; P(x, y) — 
HENPepbIBHad MOMOXKNTeIbHAaA CYHKUMA, NepHoMyeckad 0 KaxKJOMY 
mepeMeHHOMy C MepHosom 27; OTHOMIeHHe 4, /%, = { — UppauNoHabHoe 
qucio HW A= 0 — NpoHsBO/IbHOe JCHCTBHTebHOe YHCJIO. 

OcHoBHOH pesylbTaT, TOyYeHHEI B padoTe, COCTOHT B TOM, TO 
MOXKHO TaK BbIOpaTb aHasHTHYeCKy!O byHKunio O (x, y) uM UppalMoHnadbHoe 


“oTHOmeHHe y= %/%,, UTO UpH A1000M A=£O0 cucTema (1) OyzeT. omperze- 


AATb Ha TpexMepHom Tope A; (Cc WMKIMYECKHMH KOOpAuHATaMU xX, Y, Z) 
HEMPHBOAMMYy!0 MHHAMHYECKYIO CHCTEMY, KOTOPaH, B 3aBHCHMOCTH OT BbI~ 


Oopak, 1u60 6ymeT cTporo 9proquueckoli, WM60 HeT, NpHyemM o6a Cyyan 


MMEIOT MECTO B eHCTBUTEJbHOCTH. 

B cBasu c 3THM HEOOXOAMMO OTMETHTb Caenyiomee. Bnepsple mpumMep 
H€EMPHBOLMMOH, HO He CTporo sprofuyeckoli CHCTeMBI Obl NocTpoeHn 
A. A. Mapxosnm (). B onyOauxopannom B 1952 r. o6sope (”) mo spro- 
JIMUCCKHUM MHOXKECTBAM IIPHBeeH HeCKOAbKO Oomee MpocTol mpumep 


nomoouol cucrempl. Onnako o6a 9TH MpHMepa mpexcTraBasioT Cobol ab- 


Q, 


cTPakTHO 3aaHHble MHHAMHYCCKHe CHCTEMbI C PasOBbIMH MpOcTpanCTBaMhH, 
He ABJIAIOMMMUCA axke MHOrOOOpasnaMn. 

Jlaa noayueHus YNOMAHYTOTO OCHOBHOTO pesyJbTaTa HAM NOHaLOOATCA 
yeTHIpe TeOpeMbI OOeroO XapaKTepa OTHOCHTEbHO CBOHCTB CTPOron 9pro- 
JMYHOCTH HW HEMPHBOAUMOCTH MHHAMMYCCKHX CHCTEM, KOTOPbIe, TAA Kpar- 
KOCTH H3J10O2KeHHA, MbI IPHBe eM Oe€3 MOKasaTeAbCTB. 

Teopema 1. //ycmb {S;}—cmpoeo apeoduueckanx cucmema, onpe- 
OenenHast 6 Komnakme R, uw nycmb h=0—npouseorsnoe deticmesu- 
meabHoe uucao. Ad mozo 4mo6u 2zomeomopmpu3sm . Son) x, Obl cmpozo 
ap2o0u4eH, HEOOXOOUMO U OOCMAMOLHO, 4MOOLL CpeOU COOCMBEHHBLX 4U- 
cen cucmemot {S;\ He 6vtlao uucen euda kh, 20e R-O0— yenoe 4Ucaro. 

Onpeneuaeune 38. 3amKHyToe MHoxecTBO FC R na3spipaeTcs Ce 4 €- 
HuHeM cucTempl {S;} TMepHoda fy 0, ec BHINOTHAIOTCA CeLyIOUlHe 
yC.IOBHA: 

1°. Sie. (2) =F Ada 000re MenOLo: ve. 

2°; EcumS7 (FP) F = 0,- To &= kfo, rae-k —wenoce-sucn0. 

Bigs U ey UP lea Tae 


Tomeomopdus3m S;, nopomwdaeT na ceyennu F aucKpeTHylo AHHaMuye- 


CKYIO CHCT€MY, &@ HMC€HHO CHCTeMy BCeEX CBOMX cTeneHer (SP) 94). Hes 
TPYMHO BULETb, YTO CyMeCTBOBaHHe y JHHAMMYeCKOM CHCTeMbI CeYeHHA 
3JKBUBAJICHTHO CYILECTBOBaHHIO HeEMpepbIBHOH COOCTBeEHHOH (PyHKUHU CHCTe- 
Mbl, IpHyeM mepHod ceuenun ty H COOCTBEHHOe YHCO A CBA3AHbI COOTHO- 
We€HHEM fod = Qe. 

Teopema 2. I1ycmo {S;} — Ouxamusreckast cucmema 6 Komnakme R 
u F —cerenue cucmemo nepuoda ty==0. Cucmema {Sz} cmpozo apeodus- 
Ha 6 R mozda u moArbKO mozda, KO2da 2zomeomoppu3m S;, cmpoz2o Iap- 
200uueH Ha cereHuu F. 

Ilycrb Tenepb MHHaMH4ecKad cHcTeMa {S;}, ompezemenHaa BR, HenpH- 
BsonuMa. Mexay HenpHBOAHMOCTHIO OTACJIbHBIX FOMCOMOPH3MOB CHCTE MbI 
WM CyUeCTBOBaHHeM HEMOCTOAHHBIX, HEMPePbIBHHIX COOCTBEHHbIX (PYHKUHH 
HMe€€TCH TCCHaA CBAH3b, YCTAaHaBMHMBAeMad CeLyoulel TeopemMol, aHaso- 
THYHOH Teopeme 1: 

Teopema 3. Tomeomopgusm Sy.), Henpusodum mozda u mOAbKO 
mozda, KOz0a cucmema {S;} He OOnycKaem HenpepbleHtLx COOcMBEHHKLX 
QYHKYU, OMBELAIOUUX COOCMBEHHIM 3HAaLeEHUIM BUdA kh, 20e R= 0 — 
yeloe 4UCAO. 

Hakoneu, MAX WaibHehwmiero HaM NOHAROOHTCA TakKxKe OHA Teopema, 
OTHOCAILAACA K rapMOHH38yeMpIM (*) cuHcTemam. HanoMHHM, 4uTO AHHAMHUe- | 
CKaa CHCT€MA Ha3biBaeTCH TAPMOHH3YeMOH, CCIM MPH NOMOWH MOHO- ff 
TOHHOH 3€MC€HBI BPCMCHH OHA MOXKET OBITh NpeoopasoBaHa B NOUTH-NepHo- 
Auueckyio cuctemy. Mmeer mecto caemyromaa Teopema: 

Teopema 4. Henpusodumaa 2apmonu3syemadt OunamuxecKaa cu- 
CMEMA, PACNOAOIICEHHAL HA N-mMepHOM mope U OO6AAOAIOWAaL Henocmo- 
AHHOU HenpepwleHol COOcmb6eHHOK MyAKYyUelL, NoLmuU-nepuodu4tHa*. 

PaccMoTpHM ClejyIoulyiIo cucTemy Auddepenwuadbubix ypaBHeHHH: 


dx 4 
Gt a ca) ce Y); 


dy A | 
Y= a, (x, y), (A) 
rye X, Y — WHKJIMYeCKHEe NepeMeHHHIe, B3ATHIe NO mod 2x; D(x, y) —He-) 
IPC PHIBHAA MOMOKHTCIbHAA (PYHKUNA, NepHOAM4HAA 10 KaxK OMY nepeMen-. 
HOMY C MepHozomM 2x H OTHOMeHHe 7 = a, / a, UppalwNonatbyo. Cucrema 
(A) ompeazeaseT Ha pBymepHom Tope R, (O<x<2n; O<y<2n) mnua-} 


* QTa TeopeMa conepaanacb B (°), 
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mMMueCcKyIo cucTemy {S;}, KoTOpad nomyyeHa 43 KaHOHHYeCKOl cucTeML 
DWGl— or. aVidt =a, 3aMeHOH BpemMeHH df= dt/P(x, y) u, caemosa- 
TEAbHO, IpecTaBdaeT coOoli HeMpHBOAMMy1O TapMOHHsyeMy10 cucTeMy. 
Ilyctb Tenepp }\£0 —nponsBoubHoe nelicrBuTebHOe UHCI. PaccmorTpum 
TakyIO CHCT€MYy Tpex AupPepenuHaIbHBIX ypaBHeHHi 


ax 

GE = % P(x, y); 

d 

7 = % OP (x, ¥); (B) 
dz 
tina 


(mepemeHHaa 2 Takxe Oeperca no mod 2z). Cucrema (B) ompegeaner Ha 
ae reno Tope Rs JMHAMHYECKYIO CHCTeMy, KOTOpy!O MBI O603HauuM 
yepes {S;”}. Herpyquo Buzetb, uto Top Ry, ecTecTBeHHO OTOH MecTBIAe- 
MBIH C NOAMHOKecTBOM {Z=—O0} Topa Rs, mpemcTaBraser co6okk ceuenne 


x 
CUCTEMBI aS My mepwHoma t)=2r/i. Dro o3nayaet, TO romeomopdu3m 


isi cuctempl (B), paccmaTpHBaeMbIli Ha Tope Ry, coBnamaeT c romeomop- 
@u3sMoMm Sop;, cucrempr (A). Orca spireKaioT calenyromue o6mne 
BbIBOJHI: 

1. Cucrema (B) HenpHBoyuma Torgza HM TOKO Tora, Kora roMeomMop- 
u3M Sor;, cucTempt (A) HempHBoguM B R, (°). 

2. Cucrema (B) cTporo g9proquyuHa Tora HW TOAbKO Tora, Kora romMeo- 
MOp@H3M Sor;, cHcTemp! (A) crporo apromuyen B R, (teopema 2). 

Cioa MpHMbIKaeT TakxKe caemyiomee WerkoO MOKa3biIBaeMoe mpeso- 
2KeHHe: 

3. Cuctema (B) noutu-nepHogquuHa Tora HW TOKO Tora, Kora NOUTH- 
nepHomuuna cuctema (A). 

IIpeqnoaox*xuM Tenlepb, ¥TO cucTeMa (A) BHIOpaHa 3aBeOMO He TOUTH- 
nepvHonuuecko#. A. A. Mapkoppim Boepspie Oblm0 moKa3zano (4), uTO TaKOL 
BbIOOP MOXHO OCYUIECTBUTbh MOMOOPOM YHCe %, % C UppallHOHabHbIM 
{=%,/o, u dyHKuun D(x, y), mpwyem nocaeqHAX MOXKeET OBIT BHIOpaHa 
aHamuTuyeckol. CormacHo Teopeme 4 cuctema (A) B 9TOM Cayuae He MO- 
2K€T HMCTb HEMOCTOAHHBIX HeCMPepbIBHbIX COOCTBeHHHIX (dyHKUHH, Hu Ha 
OCHOBaHHM TeopeMb 3 HU BbIBOa 1 MBI 3aKIOUaeM, uTO cHcTema (B) npu 
000M K=O O6ymeT HENpHBOAHMOH. 

Jlanee, ecam cpemH coOcTBeHHBIX 4HCea cucTempl (A) HeT 4HCer 
Buna kA, rae R~O—wesoe uncso, TO no Teopeme | HM BTOpOMY BBIBOLLY 
3akouaemM, uTo cucrema (B) crporo asproguuna. Ecau xe 1A HEKOTOpOrO 
wenoro RO A apaserca COOcTBeHHBIM 4NCOM cucTeMbBI (A), TO cHcTema 
({B) ne crporo sprogquuHa. Ocraetca moKa3aTb, 4TO 06a 3TH CayuaA UMeIOT 
M€CTO B AeCHCTBHTCbHOCTH. 

Tak Kak MHO2KeCTBO COOCTBeHHbIX 4HMcea cucTembl (A) He Oouee 4eM 
cueTHO, TO culyyali cTporol 9proqM4uHOcTH Bcerza MOXET ObITh peasn30o- 
BaH. PeanusyemoctTb BToporo c1yyad caeaqyeT us pesyubtatos A. H. Kou- 
| moroposa. Menno, A. H. Koamoroposnm 6p110 noKasano (°), YTO MO2KHO 
Tak BbIOpaTh anHasuTHyecKylo dyHkuHIo M(x, y) M UppallMOHalbHOe OTHO- 
) ureHHe y~=4,/%,, uTo cucTema (A) 6yeT OOMaRaTh UYMCTO TOYCUHEIM 
CNCKTpoM, HO BCe COOCTBeHHbIe (yHkUMH OyAyT BCIOAY paspbIBHBIMH. 
Ecm B Kayecrse cucrempl (A) BplOpaTb MuHamuyeckyio cucTemy A. H. Kou- 
moropoBa, To faa cucTempt (B) OyayT uMeTb MecTO 06a ykKa3aHHBIX 
'cmyuan. 

i Paccmotpum, wakoHeu, cucremy (1). Cucrema (1), oveBuaHo, mouy4eHa 
'u3 (B) 3ameHofi BpemeHu nocpexcTBom dyxnkunn D(x, y), wu NOTOMY, Kak 
HETPYMHO BUeTb, WA Hee CMPaBeAAMBEI BCE NpeAbIAYUMe BbIBOAH, 


a HMCHHO: 
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1. Cucrema (1) HempHBoquMa np s1000M A 0. 

2. Ecam kX HH pH KaKoM weloMmM k=O He ABAAeTCH COOCTBEHHBIM 
yHCJIOM cHcTemMp! (A), To cucTema (1) cTporo sproqH4ua. 

3. Ecam mpH wekotropom wetom k=£0 kA aBaseTCA COOCTBEHHBIM 
uHCaOM cucrembl (A), To cucTema (1) He cTporo sproquuHa. 

3ameuaunua. 1. Cormacno tTeopeme 4, cucrema (1), Tak »%e Kak 
uv (B), He TOADKO HE NMOUTH-NepHOAM4HA, HO H HE rapMOHH3yema, HOO Ona 
oOmamqaeT Waxe JLBYMA HENpepHIBHEIMM COOCTBEHHDIMH (YHKUHAMH eé!* uv ely 
C COOCTBEHHBIMH 3HAYCHHAMH 0 H Oy. 

2. Cuctema (1) MonyckaeT B kayeCTBe HHTerpalbHOro MHBapHaHTa 
oObeM, IpHyemM B Cayuae 2 9TOT OOBEM, HaAMexKalle HOPMMpOBaHHbIH, 
Oy eT CAHHCTBEHHOM HEpa3si0#*X AMO HHBAapHaHTHOH Mepok, B Clyuae xe 3 
MOXKHO JOKa3aTb, YTO OOBEM HE Oy eT HepasJIOXRKHMBIM. 


Tlocrynuao 
13 XI 1953 


UMTHPOBAHHAS JIMTEPATYPA 


1B. B. Hempykuh, B. B. Crenanos, KayecrBennad Teopua mudpepenunalb- 
HBIX ypaBHenu, 1949. 2? J.C. Oxtoby, Bull. Am. Math. Soc., 58, No. 2, crp. 4116 
(Q952)5) SHOT, 2 wos, Yu. am UMP Yo Bios. 6)(952)5 | 4A ACS Vivaipidouse 
Tp. 2-ro Bcecoio3H. cbesqa Matem., 1934. ° A. H. Koumoropos, JAH, 93, Ne 5 
(1953). © M. WU. Tpa6apb, Kangugatckan gaucceprayua, Henpupoxumble 2HHaMHue- 
ckue cuctempl, MIY, 1952. 


HToraagn Aragemun Hayrx CCCP 
< 1954. Tom XCV, Ne 1 


MATEMATHKA 


JI. XW. KAMBIHHH 


OB OJHOM JIEPEKTE METO/JIA IMIPAMbIX 


(ITpedcmasreno axademuxom C. JI. Co6onesum 51 1954) 


Pemrenwe 3a%aun C HauabHbIMH JaHHbIMH Ha Oe€CKOHeYHOH NpaAMol 
JIA JMHeHHBIX ZHpPepenwHaIbHbIX ypaBHeHHH C YaCTHbIMM MpOH3BOL- 
HbIMH (H C NOCTOAHHBIMH KoIPuUUHeEHTaMH) MOXeT ObITb CBEAEHO MeTO- 

* JOM IpsaMBIX (T. €. 3aM€HOM NPOM3BORHBIX MO X KOHE4HOPa3HOCTHEIMH 
OTHOUICHHAMH HW COXpaHe€HHe€M MpOH3BOZHbIX m0 ¢) K pelIeHHIO OecKoHeu- 
HOH CHCTEMBI OOBIKHOBECHHHIX LHPepeHUMabHbIX YpaBHEHHH Bua 


ada. e C ' 
dt” ee allin+ay (1) 
d'u,(0) 
(7), 1=0,1,2). 0, k—l nae.:., —2,— 1,0; J,2,...Q) 


B padote (7) ObI10 yKa3aHO Ha pa3s1M4He TEOPeM E€HHCTBEHHOCTH JA 
YpaBHeHHA TeMONpOBOAHOCTH M ero KOHE4HOpasHOcTHOrO anawora (1), (2). 
OWHaKO OKa3bIBaeTCA, 4YTO OFpaHHyeHHA Ha pOCT HavaJbHHIxX MyHKUML 
© (x) (/=0, 1,2,..-., R—1) um pemenua w(t), HeoOxoquMEE ANA 
€MHHCTBEHHOCTH pelIeHHA cucTempl (1), (2), a Take YCOBHA Ha pocT 
un(t) HU ero MpoOw3BONHbIX 0 ¢, MOCTaTOUHHIe AA HEC THHCTBEHHOCTH 
pemenua (1), (2), coBceM He CBH3aHbI C THNOM ypaBHeHHA C 4YaCTHbIMH 
MpOH3BOXHbIMH HM 3aBHCAT JIHIb OT MOCTOAHHDIX £, S H R(T. €. OT CBOHCTB 
camo OeckoHeuHOoH cucTempl (1), (2)). B uvacrHocTH, ecaHw MeTOOM mps- 
MbIX HCKaTb pellenve runepOowMyeckoro ypaBHeHHA 


Ou Cu 
OF ~ Ox? (3) 
€ HavaIbHbIMH JaAHHbIMU 
Ou (x, O ; 
u(x, )=a(x; 229 (x; —wcxcto, (4) 


TO NOJWYYHM CHCTCMY 


2, (h) 
| MD = Fe (w(x + h, 2) — W(x, ) + u(x—A, dD), 6) 


L(A) 
pee *) 2) (x); Rireigeura= Ge SOROS 3h 0 ORNS. 1 (6) 


Mexay ypapHenuvem (3) u cucTemoi (5) HMeeTCA culemyromlee cymye- 
cTBeHHOe pa3aHuve. B TO BpeMA Kak pelleHHe 3aauH C HadaJIbHbIMH 
Tauupimu (4) Bcerma e€HHCTBeHHO aa (3), eCIH TOMbKO 91 (X) H 4 (x) 
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mocTaTouHO TAakKH, pemenue cucrempl (5), (6) OyeT CTHHCTBCHHDIM 
JMIb B Kacce (PYHKUHH, pocT KOTOpPHIX OrpaHHyeH YCAOBHEM 


du (ee) 
at! 


=o((a—9-}), 1=0,1; |t|< T< + 00; 0<e<1. (7) 


Ecan 


2 |x| 
2, (x)| = o([a —e) 3 !); £=0,1, To 3TO e€MHHCTBEHHOeE 
pemlenve MMeeT BHA 


co ar 


+ 
TAD) (nh, t) = » out seh) \ cos (kz + = sin 5) dz+ 


iT 
k=0 0 
+ co hin F 
1 91 (nh — kh) ( ( Bae FE 
4 >; ye cos (kz — > sin > )dz + 
k=1 0 
+ © t 20 
G2 (nh + kh) at pees Wor 
+ >) = 95 oN \ COS | he a sin dc dz 
k=0 00 
+o t 20 
LX 2 (1h — kh) eae z 
rs oe cos| kz —= sin >) dz dz, 
R—| 0 0 
>=. SSeS 0a 


Jloka3aTebCTBO 9TOTO YTBeEpKCHHA MPOBOAHTCA Tak Ke, Kak U B (3). 
Ecum 2Ke pacilMpHTb Kacc MONYCTHMBIX P@YHKUHH ycuoBHem 
du” (x, t) 


= oe Ne 
spe (ee oa 8) 
[RAUB ale SIS ee e > 0; X= 2, 2, — ht; OIDs ee 
TO Wan woOoro ¢ (O<e<(l) hyuKuun 


AL ey d Pema te 2 
w (0, t)=0; (nh, t) = > EEO eee) oa =¥) po) (t); 
v=0 


A) (— nh, t)h=— 1 (HIDE LY, et Saal ages de 


MmpeAcTaBlsioT coOoh pemenue cucTempl (5), He paBHOe TOXTeCTBEHHO 


HYJIO H YHOBACTBOPAIOMCe HYJICBLIM Hava/IbHbIM JaHHBIM, eC TObKO 
F(t) Bpi6pana Tak, 4TO 


ee (== 0: 2) F (0) =0; v=0,1,2,...; ‘ 
(FO O|<(+av; Ocqcect are’ 


(1of0OnbIi BEIOop F(t) Bo3Moxen (')). 


TakuM 06pa30M, MeTOA MpsMBIX 3aBeOMO HeENpHMeHMM K peleHHo0 
ypaBuenua (3), CCIM HayaIbHBle *yHKuMH 9, (xX) H (x) pacTtyT mocTa- 
TOUHO OBICTpO IpH X—>co (Hanpumep, OpicTpee, vem e*’), HOO Torna pH 


000M I amare» h Aaa octarouHo Oombpmax |x| 6n10 Ont 
Xx 


0, (x) > l( +e) | /=1, 2, u noromy cuctema (5) umesa Ont 6onee 


OMHOTO pelleHHA, yoBeTBopsIomero (6). 

IIpuunna noxoOnoro pa3auyna Teopem emuncTBeHHocTH ‘aA y paBue- 
Husa (3), (4) 4 cuctemp! (5), (6) sakmouaeTca, KOHeUHO, B TOM, YTO pelle- 
Hue (3) w(x, ft) saBucuT (np dbuKcHpoBannnx x H t) oT 3Ha4ueHHH 9, (x) 
M $g(X) TOAbKO B orpaHHueHHol O6nacTH usMeHeHUA X, TOrMa Kak pee- 
Hue wu) (x,t) cucrempr (5), (6) saBucuT oT noBeqeHHA 0, (x) H 99(x) Ha 


BceH OecKoneyHoH Mpamolt (—coo<x< + oo). Cuemytomaa Teopema 
44 


MOKA3bIBaeT, UTO OrpaHHyeHHe pocra (upH |x|—> oo) pemenna u Hadab- 
HBIX MYHKUMH, HEOOXOAMMOE LA CAHHCTBEHHOCTH pelleHHaA CHCTeMbI Cle 
(2), xXapakTepHo a OeCKOHeYHEIX CHCTeEM OObIKHOBCHHDIX Aupdepex- 
WHaIbHBIX YpaBHCHHH WM ABUAeTCH MesbeKTOM MeTOAa MpPAMBIX. 
__ Teopema. Becxonernas cucmema dudpepenyuanvnwx ypasHexuit (1) 
(C, MOICHO 3ameHUMd HA Caso, CCA |Crra|<C) Bcezeda umeem pewenue, 
YOObAeEMsOpPHOWee HALAALHOLM AAaHHolM (2), ECA MOAbKO 


le(a)|=O([d—e) ]!), C40, r>1, 1=0,1,2,...5. (10) 
}e(~)|=o([a—9 #2), c.40, s>1, n=—1,-2,... a) 
Imo pemexnue edurdcmBeHHO 6B KAAaCCe MynKyuii 
Pp 
(d'u,, (t) kn 
—, =o([d —2) =]!), es OC oe (12) 
| dé (2 
| ae =o((a—s #41), n=-1, —2,...; (13) 
ML 8 i SE eT een ee 
Hat Awoo2z0 ¢>0 u Azwbox C, (a=—s,—st+1,..., r) mozcHo 
mocmpoume pewcnue U,(t), N=... —2, —1, 0, 1,-2 ..-, cucnieue © 
(1) makoe, 4mo 
d'v_(0 
Un (t) = 0, = 0, L=0.1, 2... 4 kal: (14) 
d | 
mc =o([a+s=]1), eT en ti ene (15) 
| 
1 
ou =o ((( +0) ANN), ae Se 0 ee (16) 
Pee. ee alee) <a eto gO 6a IF 


IIpumMeuaune. Ecun r=0, To ycaosua (10), (12) cuumaitcsa, Tak 
Kak cHcTema (1) cTaHOBHTCA pekKyppeHTHOH npu n>O (6e3 orpaHnueHHA 
OOUJHOCTH MOXHO cuHTaTb Cy=O0, B NpoTHBHOM cayuae WemaeM 3aMeHY 
eile, (tle. =... ., —27—-1,°0; 1, 2,...). Ecan.s:=.0), 70; cuu- 
MaroTca ycaosua (11), (13). 

Jloka3aTeabcTBO. CymlecTBOoBaHHe pemeHHA cucTempl (1), (2) npu 
ycmospuax (10), (11), H eHHCTBeHHOCTD pemreHHa cucTeMpI (1), (2) B Kaacce 
pyukuni (12), (13) caenyer us (?). 

Jl14 NMOcTpoeHHa peleHHuA cucTeMbI (1) v,(Z), m=..., —2, —1, 0,1, 2,..., 
ylopaerBopsiomero (14), (15) u (16), paccmorpyM oTfeabHO TpH THNa 
cuctem (1): 


ere 7, os 1, .C,=- 0, Cas=20; 
nig i = 0; 

Bes — C= 0. 

B cayuae 1) no10*xuM 


Ope f(b) eb Ss ss, 7 (17) 
nl T—1 d®u, 
ome) =Z- (— D Catinsat Ger) pa (8) 
ae 


‘a d® 
yy Catinte dG) = On ee eee (19) 


a=—st1 


tne O=T ( 


TloryuenHoe pemenue cucrempl (1) yoBaeTBopser ycaoBuio (14), 
ecun ua F(t) Bpimomneno (9). 
IlyctTb 


IIpeqno10xHM, Matee, 4To U,(t) ecTb AMHeEHHAA KOMOMHANMA MpoHs- 
BOAHBIX F(t), MpHYeM YHCMO UWICHOB CCTb Gy, HAHBbICIIMH NOPALOK Mpous- 
BomHOH F(t) paBeu 8, H KOIPPUYMEHTHI UPH NPOH3SBOAHbIX HE IPeBbIINTaloT 


no aOcomoTHol Beamunue C’”. Torna, B cusay (18) (2 >0), 


cee Os aig a Oar Opp Vata meet aE 1, 
OTKY 7a 


é ; Sa ee n—1. ie 
a, S Cnty Onty S (r Pi s) a3 Gora Age I; S; << (r +S) 2 In ie 


—1 
Ma.( 175. (18)edenyer 8) 0; bead 2a eee ee [" |e. 
Tlostomy 


d'v, (t) 
at! 


jal 
r 


)+ays. i=0 1° =e 


<(r+se"[(1 +a) (e | 


T. e€. BEIMOMHeHO (15) npu O<e, <e. 
AnaJIOTH4HO WoKasplBaeTca BEIMOMHeHHe (16). 
B cayuae 2) no10%*xuM 


Ont == tb); Ce Oe 1 Deets ta ls 

ip Th or 
Un (t) = | exe \ S) Cattnta(t) dt dty...dm, n=—1, —2,. 

0 0 0 a=1 
Un(t) ad N=r, r+1,... Bo3sbMem us (18): 
Cuntaa 

on 
oo ae Smale 


JC€rKO MOMYUHTb OWCHKH 


Jon @|<r°c"[(1+e)2]!, 220; 
Gn @)| Ce eo 


TeM CaMbIM BbIMOMHeHO (15), (16). B cayyuae 3) RoKagaTebcTBO aHaoruuHo. 


Iloctynuszo 
5 X1 1953 


UWHTHMPOBAHHAS JIMTEPATYPA 
+A. H. Tuxouos, Matem. cOopn., 42, 199 (1935). 231. H. Kampung, 


M3s. AH CCCP, cep. matem., 17, 163 (1953). * JI. HW. Kampung, JAH, 93, Ne 3, 
397 (1953). 
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Hoxaagn Anxagemun Hayx CCCP 
1954. Tom XCY, Ne 1 


MATEMATHKA 
M. A. KANPHAHOB 


O CYMMMPOBAHHH MHTEPHOJAWMOHHbIX MPOWECCOB 
AIA ®YHKUMKM BBYX MEPEMEHHbIX 


(ITpedcmaszeno axademuxom B. H. Cauupuossia 7 I 1954) 


B HacTosujeH 3aMeTKe MbI HMe€CM B BUY OOOOMNTh pay pe3yIbTaTOB 
C. M. Jlosuuckoro (') 0 CyMMupoBaHHH TpHroHOMeTpHyecKOorO HHTepNo- 
AAUHOHHOTO TWpoyecca Cc paBHOCTOAMMMH ysaMH Ha cayuai dynkyuti 
ABYX Ne€peMCHHEIX. 

Ilyctb 


Dy tin (1) 


i, k=0 
HeKOTOPHIH Oe€CKOHCYHHIH TBOHMHOH pan, 


eA v 
c= Core Ath ye, 1 D5. cet) 


i=0 k=0 
yaCTHBIe CYMMBI 9TOTO pala. PaccMOTpHM 4eTHIPeXMepHylO MaTpHuy 
(m, n) =e 
] Ru, v 1 (m, nN, pv = 90; iF Zee) (MN) 
roe ku,” —HeKotopple BeLeCTBeHHLIe UHCJa, IpHuem 


Aw,” — 0, ecan p>m nan v>n. 
IIpu nomMomH 3TOM MaTpHIbI OOpasyeM HOBYIO NOCJIeLOBAaTeIbHOCTh 


m Nn 
(m, n) 
ony n — > > Ru, v Su, v- (2) 
u=0 v=0 
Ecau lim  ¢m,, =9, TO Mbl CKaxKeM, TO pag (1) cymMMupyem metTo- 


(m, n)t—>co 
nom (M-) K uncay o. CumBon (m, n)z— oo ogHayaeT TakKoe cTpeMseHHe 


m UN K O€CCKOHEYHOCTH, Ip KOTOPOM = < a< « («> 1). Ilycts f (x, y)— 


| HeKoTOpas CyMMUpyeMad CPYHKUNA; Sy, v(f) = Suv (fi X,Y) (¥, v=9, 1, 2,...)— 
-TOCELOBaATEAbHOCTb YACTHBIX CYMM ee pala Dyppe. IlonoxuM 


m 


Pe = ope eee DD Ry Sucve 9). 


u=0 v=0 
O6osHauuM yepe3 C MHoxecTBo dbyuKuuh f(x, y), KOoTOpbie HeMpepbIB- 


HbI U Qn-NepHosuGHE! mo x u mo y. Ecau mpu feC ae San fae) = 
m, n)t—>oco 
= f(x, ¥) paBHOMepHO AA Bcex (X,Y), TO TOBOpHM, 4TO MeTOR CYMMH- 
popanHa (M.) deliepopcxu. O6osHauan uepes D;(u) (¢=0, 1, 2,..-) 
apo J\upuxie, N00KUM 
n 


Keely =r hn ° Dn @) Dy (0). 
u—=0 v=0 


{2 JAH, r. 95, N41 17 


Tycth {Na} — WOCEMOBATeAbHOCTb HATYpaJbHBIX UHCeA, MpHueM 
lim N, = + co. Ecau f (x, y) ompenenenau koneuna mp (x, y) € [0, 2x; 0, 2x], 
k— co 


TO MOJaraeM 


’ (m) _~ 27% (n)__ anv 
Ney KN a ie, J Sa N, 
(=i De eae ES y == 1. ere tnn Ney; 
Nim Np 
Im, n (fi % 9) = Ay DF (us Js) Dn (% = Xu) Du (¥ — Is). 
u=1 v=1 


Ecan Na =2m+1, Nn=2n+1, To Im n(fi x, y) UWpeppamaetca B 
TpHr OHOMETpuyeCKUit NOJMHOM NopsxaKa <m no X vu NopsaKa CA NOY, 
KOTOpbIi copnagaeT c f(x,y) B TOUKAX (ee, 3) (p= 1) ey ete 


ye 1 -2;..., 2+ 1). 
S3anucaB TpHrOHOMeTpHYeCKHH NOAHHOM Jm,n(f; x, y) B Bue 


1~ m,n m,n 
Im, n (fi 9) = “S— + DANG (+ alt iy 


i=1 


Rate eS), 


fhe 
r7e 
A) Sas cos 1x bye sini 
Ave” (Y= aye cos ky ons sintey, 
AV? (ey) ee ce »” cosix cos ky + bs, sin ix cos ky + 
+ cf” cos ix sin ky + di,” sin ix sin ky, 
1O102KHM 
(of? 
2 ecin = 0, y= 0; 
8 fe | 1 s As™ n) 
Zt gree Ay, 0 (x) ecw p> 1,v =0; 
aim n) ae 
Lee aN) = ec Shalt Dy ecin + =—=.0, v > i 
NG ielaaean ant 
OSA P(x) + | DAG” (y) + 


R— 


1=1 
(m, n) 
Ly ate (x,y); ecm S159 
i=l k=1 
eo i 
Hakone, ecau (M,.) — HekoTopplii MeTO, CYMMHMpOBaHHA B yKa3saHHOM 
BbIIUe CMbICJIe€, TO NOJOHKHM 


Jinan hate Var sy Salm "7 ie n) ( (oa 


u=0 v=0 


J m n 
= A Os Dit (in Ie) Kosi (% me Ss VV 


Ilycth M(2)€Q (onpenenenne M(u)€Q cm. B (‘)) wu N(v) — pyuk- 
Ha Kaacca ©, conpsxeHHan c a B cmbicae Opauua ((?) nau, nas 


cnpaBkH, (+)). O6osHauum uepes L™ Ro BC€X H3MCPHMBIX UH 
2n-NepHOAMYECKHX TO X HM nO y yaKuni f(x, y), Maa KOTOpBIX 


Mil f(x y)dxdy < +0. 


aa kaxnoi pyuxunn f(x, y)€L™” onpexeanm Hopmy || f|| dopmyzon 
27 270 


| fl =F = sup \ | fg dxay. 
e(g)<19 0 


Smecb supremum 6epetca no Bcem dyHKuuaM g(x, y), KOTOpHIe yROBue- 
TBOPHIOT YCOBHIO 


(y= ( wi Por Vilax ay = 


O6osHauum uepes Ayy Kaacc cbyuKuni f(x, y), KoToppre a6com0THO 
HeNPepbIBHEI (B CMbICe (7)) BMecTe C YaCTHHIMH HAPOH3BOAHEIMH MepBoro 
nopagKa Ha [0, 27; 0, 2x] u 2Qx-nepHoqu4HHE M0 x HM MO y, a uyepes 
a —kKaacc dyuKynt f(x, y), KoTOpple NpHHadwexaT Kaaccy Axy H aa 
KOTOPhIX ————— E (a, +4, == 2). 
0x™0y™ 
Teopema l. Iycts M (u)€Q u M(u)€Q. Ecau memod cymmupo- 


ganust (M2) makos, umo dag amboi f(x, y)€ L™ 


lim ilies Om, n (Aye =0, (3) 


(mM, 2)~> 


u ecAu nocnredosamersxHocms {[Ny\e-1 YOOBAEMBbOpHEM YCNOBUIO 


lim oi ae EO, (4) 


hoo 


mo ors Ambo f(x, Vy) © Aw 


Ci Od nd) 


im 
I Oxy”? 0x0y™ 


(m, N)_—>0o | 


=0 (4 +%=2). (5) 


M 


Teopema 2. /Tycms M(a)€Q. Ecau memod cymmuposanus (M-) 
makos, 4mo daa snboit f(x, y)€ L™ 


m VV it onal ldxdy =, (6) 
" Pe. nN) i. 
Ul ecAu nocrzedobame AbKOCMS {Nr¥e-1 yOossemeopsrem ycrosui (4), mo 
dasa robot f(x, y) © AY” 
« 27% 27 arf OJ, . (f) 


dxdy=0 (% + % = 2). (7) 


. zy ‘ 
im a 
a N)_p—>0o | \ Ox ay Ox™ Oy” 


9% WS) 


Teopema 3. /Iycmy memod cymMmuposanur (M.:) etieposckun u 
nycmb nocrzedosamebHOCMd {Nr \e-a yOoossemsopsem ycroeun (4). To20a: 

1°. Dasa awboi f(x, y)€L bepxo (6). 

9°, Ian awboi f(x, y)€ Axy sepxo (7). 

3°. Las awboit f(x, y) & L™, M(u) €Q eepno (8). 

4°, Ian abot f(x, y)€ AY, ecau M (a) €Q, sepxo (8). 

TIpu amom ycaoeue (4) 6 meopemax 1—3 cyuwecmseHHo. 

TloKagaTeJIbCTBO IPHBECHHbIX BHIMIe TEOPeM OCHOBAHO Ha Cie AyIOUAXx 
BYX yTBepKTeHHAX: 7 

Teopema 4. Ecuu f (x, We mo cyumecmeyem nocraedosameds- 
HOCMb MPUZOHOMEMPULECKUX NOAUKOMOG { Pm, n (fi X; V)) Cit ==0F ee) 
nopioKa <m no x u nopaoKa <n no y maKkasx, 4mo 


lim alfa Pa n (Allag= 0, 


(m, n)_-—> 
Op Ve 
lim 1 oe — oe =( 
(m, 1)_—>0o x iG F 
0 f) 
lim m a ads esad cad 
(Mm, N)p—>oo fy ly ae 
oe OP m,n) 
lim ——— ae() a PES 
m, m dx oy 0G y . (a + a, ) 


Teopema 5. Ecau f(x, y)€ Axy, mo cywecmeyem nocredosamess- 
HOCMb MpUuzoHOMEMpULeCKUX NOAUKOMOG {Pm, n(f; X, Y)} (m,n =), 1, 2,...) 
noptoKa <m no x u nopsoKa <n no y maKkas, 4mo 


QT QTe 
lim ma\ \ |f—pm.n(f)|dxdy =0, 
(m, 1).,—>090 ne 
Qn 270 
0f Pm, nV) 
lim n\ \ ee dxdy =0 
(m, n)_—>0o 9 1 F Ox Ox J ’ 
27 QTc 4 
Of Pm n Vf) 
lim m \ \ —— — — xay = 
(m, n)_—>0o oy oy Heae) ‘ 
2 0 0 
CC | oy On) 
lim \ \ — a aD : > a, == =; 
m, n—>co hes Ox™ Oy Ox Oy™ ax dy (74 a e s 
Ka3aHcKHi rocydapcTBeHHblit lloctynua10 
YHHBEPCHTeT 28 XI 1953 


uM. B. YW. Yapanosa-Jlenuna 


UMTHPOBAHHAS JIMNTEPATYPA 
*C. M. JlosHucKkult, Rec. Math., 14 (56):3 (1944). 2 W. Orlicz, Bull. de 


l’Acad. polonaise, ser. A (1932). %B. WU. C ice 5 
1947, crp. 237—239. ee MuUpHOB, Kypc BeIcWeH MaTeMaTHKH, 5, 
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HTornags Akagemun Hayrx CCCP 
1954. Tom XCV, Ne 1 


MATEMATHKA 


WM. Ul. MHHCKEP 


K BONPOCY O NOCTPOEHHH ®YHKUMUW, HAMMEHEE 
YKJIOHSIOLMENCS OT HYJIA 


([Ipedcmasreno axademuxom A. H. Kormozoposum 9 I 1954) 


Hactosljan paOota nocBameHa mpex-e Bcero yKa3aHHIO H o6ocHO- 
BaHHIO UYHCJCHHOTO MeTOZa NocTpoeHHaA dyHKIMH MHOFHX MepeMeHHEIX, 
HaMMeHee YKJOHAIOWMeHCA OT HYJIA. 

PaccMOTPpHM MHOKECCTBO HeNpepbIBHEIX dyHKuNH {A(x)}, npHuuMato- 
IHX MeCHCTBHTCJIbHbIe 3HAY€HHA B TOUKAX KOMMaKTa G. 

O muoxectse {A(x)} OyeM roBOpHTb, 4TO OHO ABAReTCA MHTepHo- 
JIAIMOHHBIM KJIACCOM pa3MepHOCTH # UH 3anucblBaTh ero B Bue Q,(G) 
uaM mpocTo Q,, ecau: 

1) B MHOmecTBe My, 30eMeHTAMM KOTOPOTO Mn(Xy, Xo,---, Xn) ABAA- 
}OTCA COBOKYMHOCTH H3 NM pa3sIHUHbIX NPOH3BOJbHBIX TOUeK KOMMaKTa CG, 
OmpeeeHO HeITyCTO€ MOAMHOHKECTBO Ap} CCH Mn(Xy, Xo,---,Xn)EAn, TO 
MHOKeCTBO fy, COCTOHUIEe H3 TOURK X,,X%,---,Xn, OYMeM Ha3bIBaTb 
H@BbIPO#K LalollMMCH MHOKECTBOM; 

2) aaa m000ro0 HeBbIPOxKLaromeroca MHomwecTBa H,CG, cocrosmero 
H3 TOUeCK xis Ae ayes ee a) MIpH wmOObIX # eHCTBHTeIbHEIX UnNCIaX 
A,, Ag,.--,An cylmecTByeT OHA HM TOAbKO OHA d@yHKuNA A°(x) Kaacca 
Qn, IPHHHMaIOllad ITH 3HAYECHHA B COOTBETCTBYIOINHX TOUKAX MHOXKECTBA 
Ay, 6) upH smo6nix ¢>>0, dyHKunn A®(x)€Q, u tTouke x°€G Bcergza 
MOXKHO HalTH Takoe 7¥°>>0, Maa KOTOporO 43 HeEpaBeHCTB 


px, x )<'y?, maxp(,%1)< 9", 'max|A°(x})—A(x)|<7", 
1 t 


roe x/€EG, A(x)EQp, a (%4, Xo, ..-, Xn) — HEBLIPORMaroujeecaA NOAMHOKE- 
cTBO Kommakta G, caenyerT uTo | A°(x°)—A(x’)|<e. 

VkaxKeM MPHMepbl MHTCPMOMAWMOHHEIX KACCOB. 

IIpumep 1. Ilycts na orpesxe [—1, +1] onpezenenbi HempepbiBHEle - 
yHKUMH 9,(X), %9,(X),---, n(x), COOpasyiomue Ha 9TOM OTpPeske CHCTeMY 
Yeonunesa (no TepMHHosorHM C. H. Bepuurtretina(*)). Paccmorpum cemeli- 
CTBO (PyHKUHH BUA 


Y = 9 (X) + 191 (x) +--+ + Gnen(x), (1) 
Tle %)(x)— HeNpephiBHad PyHKUMA, ONpewenenHaA Ha oTpe3sKe [—], +1] 
WM Q,,..., @n— m0bble WelcTBuTebHBIe 4NCa. [lockKombKY B Mm0CKOCTH 


(x,y) uepes m TOUeK NOJOCH, OrpaHHueHHOH AMHMAMU xX =-+l, Bcerya 
MpOXOMHT OfHa H TOMbKO OfHa dyHkuua cemelictBa (1), non0xuM 
An = Mn. Tenepb cemelicTBo (1) o6pa3yeT HHTepNOAAWHOHHDIA Ksacc. 

IIpumep 2. Paccmorpum wa kpyre =: 8+ 7?<1 npH moOpix jel- 
CTBUTCIbHBIX YHCIAX @, H @, cemelicTBO PyHKUHH 


a, + as (E+ 4) + (% — 7 — 4). (2) 
24 


Ecau cuntTaTb, YTO MHOxKeCTBO A, COCTOHT M3 TakKHX COBOKyMHOCTeH 
{(E,, %1), (G2) No)} Map TOUeK KpyTa 7, MAA KOTOPHIX He paBeH HyJIO WeTep- 
MHHQHT 


(aa) ert ait 
’ 
(&)? bs + Ne 


TO cemMelicrBo dynkuni (2) oOpasyeT MHTeEPNOAAWHOHHDIN Kacc Q, (=) 
pasmMepHocTH 2. 

Onpenxeaenne 1. Yxaonenvem dyHkunu A(x) oT HyAA Ha MHO- 
ywectpe H waz30Bpem BeanunHHy sup|A(x)| mo BceM TouKaM xX, IpuHay- 
mexamumM MHoxectBy H. PyuKuua A(x) Kaacca Q, HaspiBaeTcA HAMMEHEE 
yKoHsIoMelcA OT HYyIA Ha MHOReCTBe HCG, ecau ee ykOHeHHe 
OT HYJA He MpeBOCXOAHT YKAOHEHMA OT HYAA MOOOH Apyrow PyHKWHH 
Kmacca Ope 

Teopema 1. Cpedu gynKyuit Kaacca Qy(G) cywmecmeyem gpynkyus, 
HaUumMeHee VKAOHMIOW ANCL OM HYAL Ha G. 

Onpezeaeune 2. Muoxectso 1H, coctoamee ust TOUcK %, Xan 
KoMuaKkta G, Ha30BeM HeCBbIPOXKAalolwluMcs, ecmM: a) upH 1 >xn ero m060e 
HOIMHOKECTBO H3 # TOUCK ABANeCTCA HEBLIPORAaomuMcs; 6) upu l<n 
mMHOxKecTBO A; MOXKHO MONOAHHTD 4—J/ TOUKaMH G HM NOWYIUTb HEBBI- 
pox TaroujeecA MHOMKECTBO H3 MH TOURK. 


Onpeneneune 38. Heseipoxmaiomeecd MHOXKECTBO Hpx1, Cocto- 


aujee us n+1 trouex (x0, x?,...,x%) Kommakta G, oOpasyeT nowHbIit 


allbTepHance waa dyHKunH A°(x)E€Q,, ecaH 3TO MHOMECTBO TOUeK yO- 
BICTBOpHeT OMHOMY H3 ByX ycuoBHi: 1) cpequ dyuKuMh Kaacca Q, 
H€JIb3A Halird Tako dyuKuun A(x), aA KOTOPOH yKOHeHHe OT HyJA 


« 0 
B KaXxk TOW H3 TOUCK MHOMKECCTBA lgbrekt MeCHbINe COOTBETCTBYIONICrO YKJO- 


HeHHaA dbyHkunu A(x); 2) sign A°(x?) = sign A? (x?) npn i=0,1,...,n, 

cuuTaa mpH atom, uTo A?(x)—dyuKuna kaacca Qn, umMeloulad CBOMMH 
0 0 0 0 0 

HYMAMM TOUKH xX), X0,..., XP 1, XPayye ees XY. 


O6a onpexereHHA NOTHOTO abTepHaHCa IKBUBAIeHTHHI. JL upHmepa | 
BCAKOe MHOMKeCTBO Hy+1, cocTosmee u3 #-+ 1 ToueK oTpe3Ka [—1, 41], 
oOpasyeT NOH atbTrepHanc Bad dyHkunn A(x) ksacca (1), ecau sta 
(YHKUHA NpHHuMaeT YepeyiouHecA NO 3Haky 3HaYe€HHA B TOUKAaX MHO- 
oeectBa [pare 

Teopema 2. Inn Hesoposcdarwwueeocn muoncecmea Hy+4, cocmo- 
suezo u3 n+ 1 moxwek G, cyumecmeyem OOHA U mOAbKO OOHA HyHKyusA 
A(x) Kaacca Qn, HaUMeHee YKAOHAIMW ACH OM HYAL HA MHOoCecmBbe 
Ans: Lat amot gyxnKyun mxnoocecmso Hy+, o6pa3yem noardolli aaro- 
mepHaHC, 6 mOo4“KAX KOMOpOoz2o PyHKyua A(X) npukUMaem pasHole no 
MOOVAIO 3HA4EHUS. 

Teopema 3. Ecru e xesvponcdamwmench MHOICeCMBE (Xo, Xy, ---» Xn41), 
cocmosmem U3 n-+2 mo“wek KomMnaKkma G, nepesie n+ 1 mo4eK 00 pa- 
3YIOM NOAH ANbmMepHaHC OAL ynKyuu A(x) KAacca Qn, mo OOKY U3 
smux n-+1 mouwek MOICHO 3amMeHUMb MO4LKOIL Xpt1, COXPAHA npUu 
IMOM NOAH ANbMePHAHC, 

Ilepeiem Tenepb k 4uMCTeHHOMy MeTOAY NOcTpoeHuA PYHKWHH, HaH- 
MCHEe YKJOHAIOMeHCA OT HYJIA. 

Onpexenenne 4. Hasopem npwOnuxennol (A)-nocaesopate .bHO- 
CTbIO TaKy1o MocemoBaTembHocTh At(x), A®(x),...,A*(x),... dynKunti 
Klacca Q,, KoTOpad yOBJeTBOpseT CeAyIOMMM ycaroBusam: 1) A! (x) 
ABIACTCA CYHKUMeH, HAMMEHeCe yKJOHAIOWMelicA OT HYJA Ha HE KOTOPOM 


HEBbIPOKMawMemcA MHOXKecTBe HH), = (Xj, x4,...,*«1), cocTonmem 13 


n--1 vTouexk G, u mpn stom At(x) He oOpamaetca B HyJAb B TOUKAaX 


ore a0 I 
sToro MHOxKecTBa; 2) A*(x)—(dyHkunA, HavMeHee yKOHAOMAaKCA OT 
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: k I R Rk 
‘ Es Ha mnMomecTBe Hpty= (Xo, %1,---,Xn), CYHTaA pH 9TOM, 4TO: 
a) Hn+1— HeBEIpOxRMaomeecd mMHOxKecTBO u3 A”Y+1 To¥eK KomnaKta G, 
oOpasyiomlee NoAHDIi ambTepuanc Aaa bynKuun A** (x); 6) min | A* (x) | + 
i 


+ cn > |A** 97’) AN (xt)| + ex > max| A" (x)|; 1) nocae- 


JOBATCAHOCTh HEOTPHUATCAbHBIX YHCEM Cy, Co, --+, Ck, ++. CXOMMTCA K HYJIO' 

CIM SUACIA Cy, 69). + pCky ++) PABHI YN, mpHOanxenHy10 (A)-no7 
Ce LOBATeAbHOCTbh OYJIEM Ha3bIBaTb TOUHOL. 

Jiaa PopMyAMpoBKH Ce LyIOWIAX TEOPpeM HAM NOnAaLOGaTcA MHOxKeCTBA 
Mi, 20@MeHTaMH KOTOPHIX SABIAIOTCH COBOKynHOcTH us 1 paganu- 
HBIX TOWeK KOMNaKTa CG. OnpeweanmM paccTosHue MexXLY 91emMeHTaMU 
m, (x, ca, Xen Tn, (X], %j.---,<;) MHoxecTBa M, kak BeaHUHHy 
min max Bic. x) maa t,7=1,2,...,/. Tenepp muoxectBa M, cranosatca 

1 J 
MeTPHUeCKHMH MpOCcTpaHCTBaMH. ODAeMeHTbI MHOXKecTBa M;, cocTaBAeHHBIe 
M3 TOUCK HeBbIPOKAawmuxcd MHORecTB H;CG, oOOpasyioT HeKOTOpoe 
MOJLMHOXKEeCTBO, KOTOPOe OyMeM OOO3HAYATb Yepe3s Aj. 

Onpenzenenue 5. IlocaeqopaterbHocth mj,,,m2,,,.-., (evens 
9N@MCHTOB MHOXKeCTBA Antz, ABJAIOMWIMXCAH COBOKYNHOCTAMH TOUeK COOT- 
BeTCTBYIONIMX MHOKecTB H%., onpemeneHua 4, Ha30Bem (m)-nloc.1e ROBa- 
Te IbHOCTbIO. 

Teopema 4. Ecau Ani, BCIOOY NAOMHO Ha MHOCecCmMbe Mas, 
u 6+ KAacce Q,(G) He cyumecmeyem MyAKYUN, moscdecmBeHHO pasHoti 
HYAI Ha G, moO B03MOIKCHO nocmpoeHue npubnauncennot (A)-nocaedo- 
game Aonocmu. 

MuoxectBo A; BTOporo pHMepa Bcloxy NAOTHO Ha M, (nog Mz mur 
NOLpasyMeBaeM MHOXKECTBO Ppa3IHYHbIX COBOKYNHOCTeH TpoeK ToueK 
Kpyra =), 4 mogyTomy Ksacc Q,(*) yoBAeTBOpAeT YCIOBHAM TeOpeMbt. 


1 Ss 
Teopema 5. Ecau nodnocredosamensHocms mr'y1, Mair, --, Mnry--- 


aAemeHmos (m)-nocAedosameAbHOCML CXOOUMCH K IACEMEKMY MayyCAnta, 
mo coomseemcmesyrnuaa nodnocrcdosameasHocms A*~* (x), A®~*(x),... 


..., Ak (x),... 92emeHmos npubsuscenHoi (A)-nocr~edosamerasHocmu 
pasHomepHo cxodumcsh K GPYHKYUU, AbAMIOWeLiCL eOUHCMBEeHHOIL MYHK- 
yuel KAACCA Qn, HAUMeHEe YKAOHMOWeUCL OM HYAL Ha CG. 


YazaHHoe noctpoenue (A)-noceOBaTeIbHOCTH ABJIACTCA YHCCHHBIM 
MCTOJLOM NOCTpoeHHaA *PYHKIUMH MHOFHX WepeMeCHHBIX, HAHMCHCE YKJOHAIO- 
wmelica OT Hyaa. STO mocTrpoenve uw Teopembl 4—5 oOoOOmaoT Ha MHOFO- 
MepHBIe WpocTpaHcTBa wocTpoenve Broporo aropudma E. A. Pemesa (°) 
maa cbyakuui mpumepa 1 wamM Mpomecc ypaBHMBaHHaA MaKCHMYyMOB JA 
HHTePHOJAWMOHHOFO Ksacca padorTnl (*). 

YcTaHOBHUM Tellepb MOHATHE MpaBHJIbHOrO HHTEPNOAAWHOHHOFO Kwacca, 
clemaB @CTeCTBCHHbIC MpeNOIOKeHHA O NOBeeCHHH MyHKUHH KJacca 
0,(G) wa mo6nix TOAMHOReCTBax KOMNaKTa G. Bpenem HecKobKO 
BCHOMOraTeIbHbIX OTIpeLeeHHH. 

Onpenmeneune 6. Leanoe uncn0 O<r <n Ha3z0BeM paHrOM MHOKe- 
etapa HOG, ecan B H Mo#KHO HalTH HEBbIPOKAalouleecA NOAMHOKECTBO, 
cocTosmee H3 /¢ TOYUeK, H HeWb3A HAaHTH HeBbIPOMKMawlleecd NOAMHOKE- 
etBpo u3 r+1 touex. Ecau B AH cyujecTByeT HeBbIpOxMaiomeeca NOL- 
MHOMKeCTBO M3 f TOUeK, TO OymeM cuuTaTb, 4uTO panr HY papen nm. Paunr 
Go onpezenenuio paBeH #. Toukw MHOxeCTBa G, B KOTOpHIX BCe 


; B) max 
i 


— dyxKunn Kaacca Qn MPHHHMAIOT OHO H TO Ke SHAYCHHEC, Ha3OBeM CTAaI[HO- 


HapHbIMH TOUKaAMH. Paur MHOKeCcTBa, cocTOAWIerO H3 CTAMHOHAPHbIX 


| TOUeK, paBeH HyUIO. 


Onpenmeaenne 7. Muoxectso HCG Oy eM HasbIBaTb HE3aBHCHMBIM, 


| €CNH OHO KOHCYHO HW ero PaHr paBeH YANCY ero TOUCK. 
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Onpexeneune 8. Muoxectso u3 r ToueK (lCr<gna-+1) nasoBem 
3aBHCHMBIM B Y3KOM CMbICJe, €CIM OHO, Tak 2Ke KaK M ero m1000e NOL- 
MHOKeCTBO H3 r—1 ToueK, uMeeT paHT r—1. Muorxecrso, cocTosmee 
13 OMHOM cTauHOHapHOH TOUKH, BCera 3aBHCHMO B Y3KOM CMBICJEe. 

Onpexeuneuue 9. HntrepnorsqHoHHEi Kalacc Q,(G) OynemM Ha3sbi- 
BaTb IIpaBHAbHHIM HW oOOosHayaTh yepes Q,(G) nM Qn», ecaH Ha s1000M 
3aMKHYTOM MHOoxecTBe HCG panra r Kaacc Q, BpIpoKMaeTcA B KMAacc 
Q.,(H) pasmepHoctu r. B o60HX paccMOTpeHHBIX BBIMIe MpHMepaxX HHTep- 
TOMAMHOHHBIE KACCbl ABJAAIOTCA IpaBHJIbHbIMH. OO6o3sHauHM OQ? (G/H) = 
—Q, _-(G) upaBHIbHElli HHTepMOAWMOHHDI Kacc, COCTOAMIMH U3 PyHK- 
uni Kaacca Qn(G), copnanaiomux c dyukuneft A(x) B TOuKaxX MHOKeCTBAa 
HCG paura r. 

Onpenmeaneune 10. Muoxectso HCG, cocrosmee us r + 1 ToueK 
H 3aBHCHMOe B Y38KOM CMBICIe, OOpasyeT abTepHaHc Aaa yHKILMH 
A(x)€Q,(G), ecan H oOpasyer mown anprepnane maa A(x) €Q,(/). 

Jl1a4 IpaBubHOTO HHTePNOJANHOHHOFO KMaCca CNpaBe MBI Ce Ly10- 
IH€ OCHOBHbI€ TEOPeMHI. 

Teopema 6. Ecau mxnoocecmeo HCG, cocmosumee U3 r+ 1 mo4ex, 
oOpasyem ansmepHanc Ont PyaKyuu A(x) € Qp(G), a mHoocecmso H’ 
oOpasyem adlomepHaHc OAL moi oce PynKyuu A(x) € OF ,(G/H), mo 
mouku H’ o2IcHO OonOAKUMS 4AaCMbI0 (4ACMb MOIZCeM OKA3AMbCA NYC- 
moi) mowek H u noay4ums araomepxanc Oars gyrakyuun A(x) €Q, (GC). 

O6o3sHayHM 4epe3s 

EXH, Qn) = int sup|A(x)| (< GH. AG) Ca,): 
n 


Teopema 7. Ecau das ynxyuu A°(x)€Q,(G) munumaasnoe yKaAo- 
HEHUE OMHYVAL 6 MOLKAX NOAKOZO ANbMEepHaHnca Ayr, OOAbWE, 4EM BEAU- 
guna supE(Hp,Qn) no becem mHoscecmeam Hy, cocmosmum us n pa3- 

/ 


AULHBLX moLeK CG, mo, omnpasAssice om mHoocecmba Hy11, MOCHO Nno- 
cmpoums mounyrio (A)-nocazedosamersHocms, Komopas Oydem cxodumecs 


K PYHKYUU, LeAMIOUelICH EOUKCME6CHHOL PyrAKYUe KAAaCCA Qy, HAUMeHEe 
YKAOHSIOUWeLICL OM HYAL Ha CG. ors 

Teopema 8 nus mozo 4mobu mynkyua Kaacca Qnp(G) bora 
PynAKyUel, HAUMeHEE VKAOHSI0WMelcCh OM HYARL, HEOOXOOUMO U OOCma- 
MO4“HO, 4MOObL OHA NPUHUMANA MAaKCUMAAbHKLE NO MOOYAI 3HaXeHUs 
6 MO“KAX KAKO20-AUOO AAbMepHaHca. 

HMuTepnou.AWHOHHbIM Kacc MOMKHO pacCMaTpHBaTb Kak MapamMeTpuye- 
cKoe cemMelicTBO YHKUMH, T.e. 3anMcaTb eroB Buse F(X, ay, As,...,An)— 
(YHKUMH apryMeHTa X WH MapaMeTPOB Qy,Qo,..., Qn. 

Ilostomy nocaetHAA Teopema OO60OmlaeT COOTBETCTBYIOMyIO Teopemy 
I]. JI. Ueormesa (*), ykKasapuiero HeOOXOUMBIe COBH, KOTOPHIM yOB- 
JeTBOpHeT GYHKUHA, HavMeHee ykKsOHAIOWaacA oT Hyss (II. JI. Uebni- 
meB Ipeqnosarat Aupepenunpyemocts dyuHKunH F(X, ay, A,...,@n) 10 
ee WapaMeTpaM @1,Qs,...,Qn). TlocueqHaa TeopemMa oOo6maeT TaKxe 
aHanornyunble pesyibtTaTH Hf. JI. Teponuumyca (°) uw M. H. Mopososa (°) 
aaa PyHKWHH OfHoro nepemMenHoro uw pesyaptar E. A. Pemesa (%) nan 


pynkunn F(X, dy, d2,..., Mn), sMHeHHOH OTHOCHTeADHO NapameTpoB 
By, 5, -.. 5 Gn: Tloctynuso 
21° VI 1958 
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Hoxaager Axkagemun Hayr CCCP 
1954. Tom XCY, Ne 1 


MATEMATHKA 
B. B. PbIYXKOB 


OB OJHOM MPEOBPA3OBAHHH MAPbI HAJOXKUMbIX 
MOBEPXHOCTEM 


(IIpedcmaszeno axademuxom I]. C. Anexcandpossiam 15 XII 1953) 


B HacTosxleM cooOmleHHu paccMaTpHBaeTcaA HeKOTOpOe MpeobpasoBaHne 
Mapbl METPHYCCKH HaOMKUMBIX M-MePHbIX MOBePXHOCTeH eBKIHZOBa Ry, 
BbIMOJHHMOe YHCTO alreOpaHueckHM IyTeM; WpecOpa3s0BaHHe 9TO, HasEt- 
BaeMOe HaMH KBa3HNOXOOHBIM, COXpaHAeT NOPAAOK MeTPHYeCKOH HaOxuH- 
MOCTH JaHHBIX NoBepxHocTeh. Kpome Toro BBORHTCA TECHO C HUM CBHA3aH- 
Hoe mpeoOpaso0BaHHe, MepeBomamee MWapbl HaJOX#KMMBIX NOBepXHocTel u3 
Ry B lapel noBepxHocteH u3 Ry41, MOWYCKaIOWMX HalOKeHNe B rpynne 
BpalleHHH c (PUKCHPOBaHHbIM ICHTPOM. 

nm. 1. Ilyctb B eBKH_ZOBOM Ay 3aaHbl Ba NOJOKeHHA OpPTOTOHaAb- 
Horo penepa 7” u 7” (He HCK.IOUAaIOTCHA paBHble, HO HEKOHTpYeHTHbIe penepht); 
C HHMH eCTeCCTBCHHO CBA3HIBAIOTCA Ba COBMeIIeHHEIe MpoctpancTBa Ry 
Ry, TOUeUHOE COOTBETCTBHe M@xKLY KOTOPbIMH YCTAHABJMBACTCA MBHKE- 
HveM (l-ro umn 2-ro poga), nepeponaujum penep 7’ B penep 7”. Bynzem 
ONpeAeCAATh NoOx#KeHHeE COOTBeTCTBeHHHIX To¥eK M’ u M” mpoctpanctB 


, ” Sa ae 
Ry u Ry ux paduyc-Bextopamn OM’=x u OM'=y, rae O — pukcu- 
poBanHaa TouKa Ry. Torna mzBuxenne L, nepeBorzamee Ry B Ry, mpen- 


CTaBHTCH KaK COOTBETCTBHe x—>y= Ax-+b, rage A — OpToronambHan 
MaTpHila MepBoro HAM BTOporo posa. 


> 


ConocraBuM Tenepb Mape TOueK X, y Napy ToueK & 7 


E= kx, "= ky. (1) 


TIpu noctosuHom & Takoe mpeoOpasoBanHne OyeT NpeobpasoBaHHeM NO JOo- 
6ua; Oymem momaraTb, 4TO Rk MORET H3MCHATHCA C H3MCHCHHEM Tlapbl 
ToueK, NosBepraeMbIX WpeoOpasoBannio. Ilycth A—3HaK mpupallenua, 
OTBeYaIOWIMH nepexOAy OT Wapbl TOUeK X, y K mape ToueK X + Ax, y + Ay, 


Jaa mpupamenuit Ab u Ay mbt noryunm: Ab= (k + Ak) Ax + Akx, Aq = 

=(k+Ak)Ay+Aky. Boruncusem Bprpaxenne At? — Ay?, aaa KOoTOporo 
NOcde HEKOTOPHIX mpeocOpasoBaHHh HaxoUM 

At? — Ay? = k(k + Ak) {Ax? — Ay?} + Ak-A {k (x? — y?)}. (2) 

IIpu noayyenun cooTHomenns (2) MBI He MoAb3syemMca emle M30MeTpH- 


YECKHM XapaKTepoM cooTBeTcTBHA MexLY Ry u Ry, B CHAy koTOporo 
Ax? — Ay? = 0, Hu, cueoBaTembHo, (2) NepexXOAHT B 


At? — Av? = Ak-A {k (x? — y?)}. (3) 
Ecau mbt morpeOyem Tenepb, uTOObl! H30MeTpHYecKOe COOTBeETCTBHe 


X—Yy mpeocOpasoBanocb B M30MeTpHYecKOe %Xe cooTBeTCTBHe §—>%, TO, 
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UcKMouad MWOLOOHOe mpeoOpasopanne Ak=0, k=const, Mbl MOJKHDI 
OymeM WowaraTb 


@ a CX i cy 

Ce mare Farry: WE tay (4) 
Takoe mpeoOpasopanne, ompeeeHHoe BCIOAY, 34 HCKMIOYCHHEM TeX Map 
Touek, rme X?— y?=0, MbI HasbIBAaeM KBa3HNOMOOHBIM MpeoOpasoBaHHeM. 
TakumM o0pa30M, HMeeT MeCTO: 


Teopema 1. EduacmsenHoe npeobpasosanue suda §=kx, 7= ky, 
COXpaHsoUee UZOMEMpuIO Npecbpasyemoit napbL Npocmpaucms (makaoice 
KAKUX-AUOO PabHolx zeomMempuuecKUx O06 pa30é6), ecmb, KpOmMe NOOOOKOLO, 
Kea3unodobnKoe npeobpasoseanue (4). 

YkaxKeM Ha HeKOTOpHIe CBOLicTBa KBa3HNOAOOHOrO NpeoOpasoBaHHA. 

Teopema 2. Kea3unodobKoe npeobpasosanue 062ad0aem ceoicmbom 
63AUMHOCML. 

Teopema 38. Kea3unod06xHo0e npeobpasosanue napol u3somempu4e- 
CKUX NpOocmpancmés npedcmasasem OAL KAICI020 U3 HUX 6B OMOeAbHO- 
cmu npeoOpasobaHue 20MONO2UL. 

Ecam Tenepb IpHMeHuTb KBa3sHMoL0OHOe NpeoOpas0BaHHe K ape MeT- 
PHYeCCKH HaAOXRKUMEIX MO NOpALKa m (HO BOOOUIe yxXe HE PaBHbIX) NOBepXx- 
HOCTeEH “X= X(0;); Y= V(t = 2) IG 


re Cx 7 cy 
oi ayil = xa ye? (5) 


TO, YYHTHIBAX, 4YTO TpeOOBaHHe MeTPHYeCKOH HaOXRXMMOCTH NopaAka m 
WIA Wapbl AHAIHTHYeCKH NapaMeTPH30BaHHHIX MOBEpXHOCTeH O3HaUaeT, ITO 
BhipaxenHe Ax? — Ay? ucue3aeT C TOUHOCTHIO LO BeJIHUHH DopadKa 2m + 1 
OTHOCHTeJIbHO du;, Mbl M3 (2) HaliqeMm (ce MyIOW[He TEOPeMb! HOCAT MOKAaIb- 
HIM XapakTep WH MpeAnoOMaraioT aHaIHTHYHOCT NOBepXHOcTeh): 

Teopema 4. Kea3unodo6noe npeobpasosanue nepesodum napy 
NOBEPXHOCMEL, HAAOHCUMOLX OO NOPAOKA mM, 6B Napy nosepxHocmen, 
HAAOIWCUMBLX OO mozOo w9Ce nNOpsAOKA. 

CueqyeT OTMETHTb, UTO TeEMepb KBa3sHMOZOOHOE NpeoOpasoBaHHe yxKe 
He CBOJHTCH K TOMOJOrHH, TaK Kak JBYXKeHHE, COBMeaIOWee X HU Y, 
MeHACTCH C H3MCHEHHEM Mapbl TOUeK X, Y. 

nm. 2. [IpuBeqeM HeEKOTOPHIe pe38yAbTAaTbl, OTHOCAMIMeCA K MOBeeHHIO 
COOTBETCTBYIONWMX CONPAXKeCHHbIX HallpaBJIeHHH Ha HasaraloulHXcA NOBepx- 
HOCTAX IPH KBa3sHNOOOHOM MpeoOpas0BaHHH MOC Je HHX. 

Teopema 5. Ecau nwekomopole p-Hanpasrzenue u g-Hanpasrzenue 
CONPAICEHbL HA NOBEPXHOCMAX X U Y, OONYcKajMMmUux Mempu4recKoe HANO- 
mceHue, MO CooOMbeEMcMBynl4Le HANPABACHUA CONPAICeHKL U HA KbA3BU- 
NOOOOHO npeocbpa3z06aHHonK nape nosepxHocmei. 

Teopema 6. Ecau mxo2z006pa3unt u conpsArceHbl C MHO2Z00Opa3unAMU V 
Ha nape HAAAeAIMWUXCA noeepxHocmen X =X(Ui; Ve), Y=Y (Ui; Vr), mo 
IMU MHO2000Pa3sus CONPAHCeHbL U HA NpeOOPA3Z0GAHHWX KbA3UNOOOOHKO 
NOBEPXHOCMAX &, 7%. 

Hekoroppie THObI Conps2xKeHHBIX CHCTeM, COOTBETCTBYIOWHX Ha HaJa- 


PalOulHXCH NOBCPpXHOCTAX, MHBapHaHTHbl OTHOCHTEAbHO KBa3HN00OHOrO Mpe- 
oOpa3s0BaHHA. Tak, HMeeT mecTo: 


Teopema 7. [Japa nanoncumux nobepxKocmeii * 

U, (4;) + Vy (%,) U, (4;) + V, (Up) 
o@)Fo@,) ° Yeu) +o@) ’ 
b= 1, 2, we, Pps R= pt, . can N, 


€ coombemcmébynlyel Ha HUX KOHULECKOIL Cucmemoit nepexodum npu 


* PaBeHCTBO 3HaMeHaTeNel B BbIPAKeHMAX X H Y CCTb CACACTBUE HAOKUMOCTH X H y. 
26 


K6A3UN0G00HOM npeoOpasosaHuu 6 napy HaAaeaWUMUXCA nosepxnocmetu 
€ coomseemcmébyrwel KoHULeCKOU Cucmemol. 

Mory? ObITb BbICKa3aHbl TaK2xKe YTBEpPXK NCHA, KaCaIOMMeCA NOBe LeHHA 
Tpancpopmaunit Jlannaca np KBasun006HOM npeobpas0BaHHA Napbl Hava- 
TaljoulMXCA NOBEPXHOCTeH C COOTBeTCTBYIONeH Ha HAX COMPA2KCHHOH CeTHIO; 
HampHMep, ClpaBeIHBa Teopema: 

Teopema 8. Ecau Ha nape Hanazawmwuxca nosepxnocmet 
X=X(Uy, Uy), Y=Y(u, Wy) coomsemcmeyem conpsocenHad cemb 
Uy, Uz, MO mpancHhopmayun Jlanaaca X; u Y; 6 cmoporxy aunutt uj; nepe- 
xoosm np KeasunodobKHOM npeobpasosanuu Xj, Yi 6 coomsemcmes yrouyue 
mpatchopmayun Jlanzaca Ort KeA3UNODDOGHO NpeOoOpasoGaHHHx nosepx- 


¥ cx me c 
Hocmet §&, y: ecau E= >=, = eee! AMO 
Ke Ve Dea ie 
Natl a he 
1 x?—y? ) 1 X?— y? ? ? 


Bo BceX paCCMOTPeHHbIX CJYUAHX HCKJIOUHTCbHDIMA ABIANIMCh TakHe 
Napbl Tovek HalarawouluXcA NOBepxXHOcTel, JIA KOTOpHIX x?—y? =O. 
Ecau 6b paBencTBo x*— y?=0 umeso mMecTO TOXTeCTBeEHHO, TO KBa3H- 
NOMOOHOe MpeoOpa3s0BaHHe TaKOli Mapbl MOBepxHocTel cTao0 Ob HeBO3- 
MOXHBIM. Cayual 9TOT MOXKET OBITh OXapaKTepPH30BaH TEM, YTO HaloxKe- 
HHe NOBepxHocTeH X HM Y ocTHraeTcA He B OOMeH Tpynmme ABYxKeHHH, a 
B rpymme BpawleHHH Cc WeHTpOM O, OTHOCHTe.1bHO KOTOPOrO HM CTaHOBUTCA 
H€BO3MO2%KHBIM KBa3HNOLOOHOe MpeocOpasoBaHHe. Mbt npHBOLMM HeKOTOpHIe 
pe3yAbTaTH, KacaloulMeca sTOrO Culyyas. 


n. 3. YCNOBHMCA Yepe3 a OOO3HANaTb BeKTOp B Ayy, HW MMCaTh a= 
= {@, Qn4,}. Torda MoxeT ObITb BbICKa3aHa 

Teopema 9. Ecau xX Ww y Hanoncumo 6 Ry OO nopsdKa m, mo 
nosepxnHocmu 


> 


vs 4 ve e \ x meee, i 
e=[x GE oy}, aafy, S++ oe-yy} © 
npu Anooi PyxKyuu h =i (uj) OonycKaiom HaAOHCeKUe Mmoz0 9Ce NOpPLOKA 
6 epynne spamenui Ry+1 ¢ yexmpom (QO, 0). ; 
JloKa3zaTe IbCTBO TlOyyaeTCA MyTeCM MpOBEPKH paBeHCTB 


g2— 7%, Ae? — Av? = (A+ Ad) {Ax? — Ay?}. 
YkKa3aHHbIM IyTeM MOyuaiwTca Bce napbl NoBepxuocteh u3 Ry4i, Ha- 
AO2KUMMBIe B rpymme BpalleHHh c 3aaHHbIM WeHTpOM. Bo3smoxHO H OOpatT- 


Hoe npeoOpa3so0BaHnHe: 


> 
A 


Teopema 10. Ecnu nosepxnocmu §=(6&, Sn41), V=(%, Anti) Ha- 
AOHUMEL OO NopsAOKA m 6B 2pynne Bpawenutt Rn+, Cc yexmpom (O, 0), 
mo nosepxnocmu 


>} 


K=—p—S—, y=p—1 (7) 
Sta EM’ Snt1 nt 
u3 Ry OonycKawm mempuxecKkoe HaAorceHUe mozo ce NOpAOCKA. 

Ilappl moBepxHocTeH, NOJyuaeMbIX pH BbIOOpe BepxHero HAH HHK- 
Hero 3HaKa, CYTb, COOTBETCTBCHHO, KBa3HNOJOOHbIC NpeoOpasoBaHuA Apyr 
apyra. 

IIpH nomomu npeoOpasoBanHa Teopembl 9 3aqaya O Hadararolluxcs 
mapaX mMoBepxHocTeH Cc cOOoTBeTCTByIOMmleH Ha HHX KOHHYECKOH CHCTeMOH 
CBOJMTCA K 3amaye O apax moBpepxHocTeH nepenoca, HaJara1omluxcs 


B rpymme BpaljeHHu. 
PY ae Ilocrynuao 
8 Xl 1998 
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Aoxnagn Axagemun Hayx CCCP 
1954. Tom XCV, Ne 4 


MATEMATHKA 


A. UW. CKONHWH 
pM 


p-PACIIMPEHHS JIOKAJIbHOrO MOIS, CONEPYKALWEFO 1 


(IIpedcmaszeno akxademuxomu H. M. Bunozpadosum 29 XII 1953) 


§ 1. B paOore usyyaiotca p-pacWiHpeHHA JOKabHOrO Nowa, comepKa- 
| WlerO KOPeHb p-H CTeCNeHH H3 CAMHHUbI IPM HeueTHOM p. Cary4yali pacmiu- 
| peHHH JOKaIbHOrO MONA, He COMepxXalero KOPHA p-H cTeneHH H3 eH- 
| HHUbI, pasoOpan Hi. P. Ulahapesuyem (*). OcHoBubie M010*xeHHA ABJAIOTCA 
| OOWUMMMH AAA OOoNXx cayyaes. Tpupenem 3TH nNOOxKeHHA. 

BynyT ynotpeO1aTbca crenyiomue oOo3HayeHua. Ecau G — rpyumna, To 

—ee nomrpymma, NopoxAeHHad p-MH CTeNeHAMH BCeX 9JJCMeEHTOB 
rpyunnt G. Ecan H —nogrpynna G, to [G, H]—nogrpynna G, nopox- 
Je@HHaA BCEMH KOMMYyTaTOpaMH Buaa goh=ghg'h", roe g€G, hEH. 
can G—rpyuna, to G” —(G@"y |G” », G?”] « G = G. Tpynna 
“Ha3biBaeTCa m-cTyneHHol, ecan G =1, Ho G@—) 41, 

Ecau & — JoKadbHoe noe, TO km — KOMNO3HT BCX IMKAMYeCCKHX pac- 
WIMpeHH p-H cTeneHH NOAA Rm U Ry =k. Ecau k —none, To k* —ero 
MY JIbTHUIHKAaTHBHad rpyuna. lone K wHa3blBaeTCA M-CTYNCHHbIM pacilH- 
peHvem k, ecu OHO HOpMadbHO Had k uM rpynna K Hak Rk m-cTymenua. 

Ilyctb Ay — JOKatbHOe MONe aOcCONOTHOH cTeneHH My. O6o3Ha4uHM 
Tpynny km Hak ky Yepe3 Gm. Mmerot mecto caexyroume daxtor (+,”). 

1. [pynma Gm umMeeT Takoe xe 4HCIO OOpasyrolHx, KaK Gy, a HMCHHO 
y=7),+1 8B cayuae, Korma ky HE COMCPKUT KOPHA P-H cTeNeHH U3 e/H- 
HHIUbl, H Y¥=M),+2 B cayuae, Korma ky COMCPXUT TAKOM KOpeHb. 

2. Tlone Rm ABAACTCH M-CTYNCHHbIM paciIMpeHHeM fy HU COePKUT 
mo60e Apyroe m-cTyneHHOe pacimiHpeHHe fo. 

BospMem cBo6ogHyl0 rpynumy S c vy odpa3yromjumu. Ha ocHoBaHHu 
BLILMCH31OKCHHOTO Gm MOXKeT OBITb IpeAcTaBeHa B CJeMyIOWeM BHe: 
Gn=S/H, rre HD S™, u60 GY? =1. Ec ky ne comepxuT KopHA 
p- cTemeHu “3 eCAHHHUBI, TO NoAcueT nHZeKcOB (S:/7) u (S:S) noxa- 
spipaet, uro H=S™ (1). B gannof pa6ore naxogutca H pan cayuas, 
Kora ky comepxKUT KopHH p™-% cTreneHH H3 eMHMUbI. IIpH sTOM OKa3a- 
noch (§ 6), uro ecan F—rpynna c oOpa3yioulMMH Qy,..., Ay H CMHCTBEH- 
HbIM COOTHOIMeCHHEM 


(dy oe) (Ag 0 G4). . .(Qy-1 0 dy) = 1, (1) 


To Jia m<M rpynna Gm upeacraBanetca B Bue Gm = F/F™, Orcrioja 
mlosyuaeTca OCHOBHadA TeOpema. 

Teopema. Ecuu ky codepocum Kopnu p™-u cmenenu u3 edunuyel, 
mo 6chKas m-cmyneHHast p-epynna npu m<M mozdau morbcKo mozda 
ABALEMCH 2epynnoi pacumupeHut nNOAL ky, Koza OHA UMeeM Y OOpPA3yi0- 
WUX, CBA3AHKHUX COOMHOWEeHUEM (1). 


§ 2. CBx3b cBOOORHOH rpynuunn c makTop-cucTeMaMH. 
Ilycrb uMeeTca KoHeuHad p-rpynna C,, MHHHMaIbHOe NCO OOpasyioml4x 
KoTOpoH papHo y. Torya, ecamn S —cpo6oquaa rpynua c v OOpasytolluMn, 
10 G, = S/H. Paccmotpu nopMaabunilt neautemb Hy = H7 (Hy, S| rpyunr 
S. Tpynna G,= S/H, apasetca paciiMpeHveM CBOero HOpMaJbHOTO e.H- 
teat A=H,/H, upu daxtop-rpynme G, Hu HeKoTOpBIxX dakTopax 
Ao,,0, (91, %€G,). A—asaementapHad aOenepa rpynna. Ilycth X —rpynna 
xapaktTepos yaa A. Bospbmem y€X c anpom Ay. Tpynna G, = G,/ A, aB- 
NACTCH UCHTPAIbHBIM pacuMpeHHem Z, = A/A, upH daKtTop-rpyune G, u 
(baxTopax 2% ,. OGo3HayHM yepe3 §(y) aptomopd@u3m rpyunp £ kopHert 


5 0 
p- creneHu u3 equHnuE Ha Z,. Torna 22,,o, = (x (o,, o,)) © QO6o3Ha4HM 
1 (Gee), NEDSS 2555- [pynma KaaccoB accOuMHpoBaHHbIx B FE dakTop-cH- 
ctem o6O03HauHM Yepes B. 

Teopema 1. Coomsemcmsue y— eX 

1? 


Ha B. 

§ 3. Tlonarpynna dyHeamentTaabuyonk rpynny. B gartpnen- 
WWe€M HCUOUb3yIOTCA HEKOTOPHIe (pakTHI 43 TeOpHN NoOBepxHOcTeH. M3pecruo, 
YUTO OPHeHTHpyeMadA NOBEPXHOCTh ZiAepoBol xXapakTepHcTHKH N umeer 


LEANEMCH USOMOPHUsMOM X 
2 


lo} 


Pom == aa , H ee cbyHaMentabnan rpynua F umeet 2h oOpa3yiouHx 


Q,,.+.,Qgn,  CBA3@HHEIX  @RMHCTBEHHbIM COOTHONICHHEM (@y0Qy)... 
.. (Agn—10 Aan) = 1. BosbmMem nogrpynny H rpynnpt F ungexca t. Moxuo 
NOCTPOHTb NOBEPXHOCTh, LIA KOTOPON PyHLaMeHTaJIbHad Tpyuna H3oMopua 
H (8). Tipu stom 9fmepopa xapakTepuHcTHKa yBemHunTcs BL pas. OTcioza 
nowyuaem Teopemy: 

Teopema 2. /lodzepynna uxdeKkca t gyHoOameHmarcHoit epynnol c 2h 
OOpasynuwumu deasemct gytOameHmaArvcHolt 2epynnou c 2h; obpa3yw- 
mumu, 20e 2h; = t(2h — 2) + Q. 

§ 4.06 omHOM Kuaacce p-rpyun. CocTaBuM uaa KOHeUHOH 
p-rpynnpr $8 c ueTHBIM UnCOM OOpasyromHX a; (l<t< 2v) yOprBaromumi 
WeHTpaIbHH pA no caekyiomemy 3aKony: $)=—%, Piri = BP (Bi, ¥l. 
Tpynna ¥, = $’|%, PB] apaserca rpynno# Pparrunu azaa ¥ u 6yner 060- 
3HauaTbca Yepes M. Ilyctb, Kpome Toro, DM, =|, $]. 

Teopema 3. Ecru 6 § 6bvinonAHsHeEmcA cOOmHOWEeHUe (A, 043)... 

(A,-10A,) =9E69,, moxnaitdymcx Opyeue o6pa3syinwue a; (le tay 
epynnol B, 6 KOMOPOLX BLLNOANAEMCA COOMHOWMeHUe (a, ° in) Aas eee 
m. e. B seasemcst 2omOMOpOHbLM OOpa3s0M PyHOAMeHMAALKON z2pynnol. 

§ 5. Bropo weuTpaabuyk mar. PaccMoTpHM waoKatbHoe nose 
ky aOCOMIOTHOH CTeHeHH My, COMepxalee KOPeHb p-H CTeNeHH H3 CMHHIUB. 
Tlocrpoum Ha onpeyzetenHpim B § 1 OHOCTYNeHHbIM pacmMpeHHem k, 
KOMMO3HT kz BCEX ICHTPaJbHbIX WHKJIHYeCKHX pacmHpeHHi k, crenenn p. 
['pynna G, noaa ky ecTh 9xemenTapHaa abeeBa rpymma cy = My + 2 06pa- 
syroluMu. Ppynny ky Ham Ry OOC3HAUHM Yepes Gy. B HacTosmem napa- 
rpade onpeeiaetca Go. 

BulOepem 6a3uc B ky/(ko)”, 1 NYCTb Oy,...,%—UHCa, IpHHadviexa- 
une OasHcHbIM KJlaccam. Cuntaem, uTo a, =e. OOpasyroune aBTOMOpdn3MbI 


D 
Ry, COOTBETCTBYIOMUHe Vai, 0603HauuM yepe3 Qj, a HX MHKCHpOBaHHbIe 
TIpOMOKeHHA B ky Yepes Qj. 

Ilycth S—cpo6Ooquat rpynna c »v o6pa3yiomumu, G,=S/A,, 

(D Py 
H,=Hy,[A,, S|, Gg =S/H,. Torma G,=G,/N, u NM aexur B WeHTpe Gy. 
Sanaua 3akouaeTCA B HaxowMeHHH N, 7. e€. HeETPHBHAIbHbIX COOTHOIIe- 
HHH B Wentpe A= H,/H, rpynnp Gy. 
d ek 

Kaxk oe UueHTpalbHoe WHKIMYeCKoOe pacmmmpenHe k, (Vx) umeet nan ky 
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eS ———EEEEEEE————eeeeerrrre an OO Ee 


Tpynnly Gy, ABJIAIOWLYIOCA WeHTpabHbIM pacumMpeHueM rpynuyt Zy nopaaKa 
p nocpenctTBom G, 4 dakTopos 2Z%,,.,- IIpu oro6paxennu Zy na E oOpa3nr 
Zo, og 3ANOIHAIOT HEKOTOpoe NOAMHOxecTBO By rpynner B (cm. § 2). O6o- 
3HaUHM COBOKYNHOCTb KJlaccOB (akTOp-cHcTeM ¢o,,c, U3 B, cocrto- 
AIMX HS aCCOUMHPOBAHHBIX C eHHHYHOH Bole ky, T. e€. mpen- 


Og 
~ Sa, Is, 


CTABHMBIX B BHJIC £o,,6, = y 
0105 


, The Y,€R,, vepes By. Moxuo noKazats, 


yro. Bb, = B,. 

@akTop-cuctTema eX ,,. UpeAcTaBAAoWlad MpousBO/bubIi Kaacc u3 B 
(cm. Teopemy 1), Torga HM TOAbKO Torya WpHHagwwexuT Br, Korga cKpe- 
WleHHOe NpoHnsBenenne (Ry, e% ,,) ABAAETCH MaTpHYHOH aureOpok. Urobsr 


MOACYHTATh HHBapHaHT alreOppl (Rj, &% ,.) Pas102%*XHM ee B IpAMOe MpoHs- 
Ws xi VE in \ej 
Be JeHHe Ha OCHOBaHHH TeopeMb 1: (Ry, &% ,.) =[| (Ry, eoi 4.) [| ers a 


i TER 
ecu x= Le IT), re ¥; H 7%; ,— OasHCHble XapakTepbl, COOTBeT- 
i Jig ie 
cTByIONlMe OOpasyiomluM G? uM ajoa, rpynnp A. 


Bprsucian, yOexmaemcs, uTO amreOpa (R,, ex 


Gy, Og 


) 10 ,00Ha WHKMYeCKOH 


p . Dp 
(ky (V2), ©), a aare6pa (ky, ies noqo6na wnKaMYecKon (Ry (Van), &;)- 
HMupapuant aireOppr ky (uu, v) c TaOMMUeH YMHOKeHHH VP? =a, WP =B,. 
oU=¢ OO03HA4HM CHMBOJIOM (9, 8). IIpH nomoma 3sToro cHMBONa pe-. 
BY IbTaT NOLCueTa HHBApHaHTOB MOMHO 3aNHcaTb TaK: 


Gi Ej, 
(Ay, % 1.) = [TL (a, 2)" Tn, a), 


i JiR 
NpPpHYMeHAA JIA HYHBapHaHTta aireOpbI TaKOe Ke o003HaueHHe, KaK WM JAA 


camoH asre6ppl. Tlocae storo aerKo uaitu N. I[lycth (ae, ¢) = ei | 
(an, aj) =2°F", rorna N okaspipaetca MK IMYecKol rpynnol c o6pasyronluM 


T(a?)" Th (ase any”. 


* a * 

B Ry) MOXKHO BbIOpaTh Oa3He 4%, 8y,..-5 S%y2, Bye MO MOAY IO (Ro)”, yno- 
BICTBOPAIOMMH CAeLyIOWMM ycsoBMAM: (aj, 8;)=s, (a7, aj) = (ai, $j) = 
= (8;,8;) =1 nupu i-4/. pu takom spl6ope 6a3uca cooTHomeHHe B G, 
pHHuMaeT HaHOosee mpocTtok Bus. O6o03HaYHM aBTOMOP@H3MbI Ry, COOT- 
BETCTBYIONHe Oa3HCHbIM 2ICMeHTaM, Yepes ai U Oj. 

Teopema 4. Ecau ky codepaicum Kopenb p-lt cmeneHu us eduKuyel, 
HO He COOepacum KOPHS p>-it cmenenu U3 eOUHUYoL, mo 2epynna G,umeem 
OOPA3VHUUE, CEAZAHHOLE COUHCMBEHHOLM HEMPUCUA AH LM COOMHOWEHUCM: 


ee (a, ) b,). Be (Qy/2 ° by /2) = |, 


Ecum »Ke © ABJIAeTCH p- cTeneHbio B ky, TO Bce », =O, HM COoTHOMEe- 
HHe IIpHHHMaeT COBCeM NpocToh BULL. 

Teopema 4’. Ecau ky codepacum KopeHd p?-li cmeneHuu3s eduHuyol, 
mo G, umeem oO6pasymouwue, 6 KOMOPLLX boINOANAeEMcL eOUKCMBeHHOE 
HEMPUGUAALHOe COOMHOMEHUE: 


ee Ba) es (Ghsig oByia) ==; (2) 


m. €. Gy AGALEMCH 2OMOMOPHHULM OO pAa30M PYHOAMeHMA AbHOIL zepynnet. 
M 
Lag ec 
§ 6. Ppyuna noaa km BCayuae, Korgza VIC Rp. Myctb ky co- 
mepxkKuT KopeHb p™-fH creneHH H3 eMHHUE. BosbmMem m<M un paccmo- 


3t 


pee as 

TPUM NOCACMOBATEBHOCTH MOMeH ky C ky C km C Rm; Rm = PCV care 
pe ge 
w 2s) Voy, V By), Rm — MAKCHMAIbHOe Mm-CTYNCHHOE pacillMpeHHe iene 
ompenemenHoe B § 1. Tpynny km OO03HauHM Yepes Gm, rpyuny Rm “epes 
Gm = %. Tycrs ©, =[®, $8], rae O = P [B, PB] —rpynna Mparrunu ¥. 
3a o6pa3yiomne Gm Nota km MOHKHO BEIOPAaTb Take aBTOMOP@H3Mbl 
1, 01, .. «5 Ayia, Oyja, KOTOPHIC MPO LOMKAIOT OOpasytoulve NOMA Ry, CBASAHHBIC 
cooTHomenvem (2). HerpyHHO BHeTb, 4TO 9TH oOpasyrollwe MO#KHO BBI- 
6patb Tak, UTOOH aBTOMOPDHSM (Ayo by)... (Ayj20 Byj2) HE H3MCHAT 9eMeH- 
TOB H3 Rm. JLamee MO#KHO MOKa3aTb, YTO TOANOMe km NOAA Rm UpHHay- 
gexut ©, 7. e. B® BEIMOAHHETCH COOTHOMeHHe (10 0j)...(Ayj20 Oy)2) = 
=p€@,. [Ipumenaa Tteopemy 6, nosyuaem, uTo $ apanetcs TOMOMOPQHbIM 
oOpasom (byHAamentaibHow rpymmp F c v oOpasyiolmuMH, T. e. a F/H. 
BeseacTBue TpHBHaIbHOrO paBeHCTBA m7) — | nomyyaem H > FF”. 

Teopema 5.8 =F/F”™. ty 

m 

JlocTaTouHO MOKa3aTb PaBeHCTBO HH,CKCOB (3) = (Pore aee ony 

CTHM, UTO MOKa3bIBAeMOe YyTBepxXTeHHe cipaBe MBO nan m—1, T. e. 
fas o (Ry—1:Ro 

(m= Ryo) =(F:F™ 2) Torna (ka hae) (m—1')+2 pax KaK a0co- 
JHOTHAA CTeNeHb Rm—y paBHa My(Rm—1:Ro). SaTeM, UHCIO OOpasy!OULAX 
F’"—») no reopeme 5 pasuo (F:F"—») (y— 2) + 2=(F:F\") ny + 2. Ta- 
KHM OOpa30M, CNpaBeAHBbI paBeHCTBa 


(FPA) =(ha kh) = (kn hn) Fn k= tS Meee 
m m— m— m m— :F(M—I)) n +2 
(PSE®) = (FRR) a SEO) (aaa) ee ea 


IIpaBble uaCTH 9THX PaBEHCTB COBMaMaioT B CHJy HHAyKUMOHHOrO mpez- 
NOJOMKeHHA, H TeEOpeMa MOKa3zana. 


Ulocrynuo 
28 XII 1953 
UMTHPOBAHHAS JIATEPATYPA 
*M. P. Wadhapesus, Matem. cOopx., 20 (62): 2 (1947). 2% C. Chevalley, 


J. Fac. Sci. Imp. Univ. Tokyo, 9 (1933). ?T. 3e#mepr, B. Tpeabdaaap, Tono- 
aorua, 1938. 
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THIAPABJIUKA 
A. Jl. XEHH 


TIPAMEHEHWE ONEPAWMOHHOrFO HCYMCJIEHHA K TEOPHU 
HEYCTAHOBMBUIEFOCA TIPATOKA )KHJKOCTH HW FA3A 
K HECOBEPLUIEHHbIM CKBA)KVHAM 


(IIpedcmasrzexno axademuxom A. H. Hexpacossim 30 XII 1953) 


Kak M3BecTHO, AupPepenynaltbHoe ypaBHeHHe aA NOTeHUMama mac- 
COBO CKOpocTH .onna O 


rere) 

ay? — — (1) 
OXBaTHIBaeT Cyyuali (UAbTPaWHH XWKUAKOCTH M ra3a, CCAM LAA uccAeO- 
BaHHA HeyCTaHOBMBINeHCA (PUMbTpalHH asa NOMb30BATbCA JHHeEAapH30BaH- 
HbiM 1]. A. Uapxpm (') ypaBHenuem Jlei6en30Ha. IIpu strom upu duap- 
TpalWH MWHAKOCTH noTeHWHaty D oTBeyaeT MAOTHOCTbh 2X%KHAKOCTH p UH 
KospPuuHexTy @— KosPPulHewT Mbe3so0mpoBOAHOCTH x, a pH cbuabTpa- 
uuu raza ® orpeyaetT dyHKuMa JleHOeH30Ha P u Koahduunenry a— 


KospPuunenT x = ka/ mp, rye R—MNpoOHuWaeMOcTh, m — NOpucTOcTh, pp — 
BASKOCTb rasa HW &—TIOCTOAHHAA, ONpeeAeMaA 3HaYCHHAMH jlaBJIeCHHA 
Ha rpaHHWax MHTepBala AHHeapH3sayuu ypaBHeuns (1). 

Ilomp3yacb a MHTeErpHpOBaHHA ypaBHeHua (1) MeTORamMH ONepallHoH- 
HOTO HCUHCICHHA UH MeETOLOM COOCTBCHHBIX QYHKUMH, MOXHO MOKasaTb, 
{| 4TO IPH HeyCTaHOBUBUICMCA H JMHEHHOM TIPHTOKe MKUAKOCTH WH rasa 
| K CKB@KHHE C MpOHM3BOJIbHBIM XapaKTeEPOM THApOMMHAMHYeCKOTO HeCOBep- 
| WICHCTBa, HO C Me€pHAHOHAIbHO-CHMMeTPHYUHOH KOHCTpyKkuMeH 3a00n * 
| u300paxenne ®,(r, z, a, A) dyuKunu O(r, Zz, a, t) B OMHOPOAHOM WHIHH- 
} MpHueckom nwacTe c HeENpOHHaemof KpoBeh H NOLoWBO (pH ycrOBHuH 
) mocTtoasucTBa ® no NaacTy B HavasbHbIt MOMeHT BpemMeHH ¢t = 0) onncH- 
| BaeTCA BbIpaxKeHHeM: 


oO 


ise} 
3 4 
PD, (fF; SZ, &, h) == uy »; > Bh en ni (r) cos z cos na = 


m=0 n=0 HM 
ee) ee) 
1 mr \2 A Pile mr \2 A Vile 
= $B Sonn tnatl (EP +2] + Boake l(E) +2] r+ 
} m=0 n=0 
R Or) mr 
+ On,m 3 ( COS >- 2 COs Na. (2) 
i 
| 3mecb &0,0 = 7/25 20,78 3°00 — 1; En,m = 2; 89,0 = 45 On,m = 0, eC JIN n=O 
\uin m=0, u, To onpesemeHnt, 
© Qn h 
a a, mr ; 
A,n,m == 9 & Y;, es Oh L; 
®;,n,m (7) mh) © Be ent Zz, a, t) cos =z cos na dz da; (3) 


* TIOBEpXHOCTb, MO KOTOPOH CKBaAKUHA WPCHUPYeT MMacT, Ha3bIBAeTCA MPH MHOHAIbHO- 
|CHMMETPH4HOH, CCIM XOTA Obl OMHA U3 MIOCKOCTeH, MpOXOMAMLHX Yepes OCb CKBAKHHDI, 


| M€IHT STY MOBEPXHOCTb Ha ABE CHMMCTPHUHbIe Q9TOH MIOCKOCTH 4acTH. 


5 
A 
> 
BS 
3 
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a 
@ 
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r, Z, 7 —WHIHHApHyecKHe KOOPANHATHI NpOH3BObHOH TOUKH BY naacTe 
IIpH YCOBHH, 4TO OCb Z COBMeleHa C OCbIO CKBa2KHHbI (Hayao KOOP Ju- 
HaT Ha NOmouIBe nwacra), a HavabHAA MMOCKOCTb OTCUeTAa yrula & ABJACT- 
CA IIOCKOCTbIO MCPHAHOHAIbHOL CHMMeTPHH 3a00H CKBa2KHHBI; A — Mou- 
HOCTb muacta; }— KOMNeKcHad nepemMeHHas; Jp H Kp — WHAMHEpHyeckue 
(byYHKWHM OT MHHMOrO apryMeHTa NepBoro H BTOporo pofa N-ro NopsAKa; 
An,m % Bna,m — Ope MeAeMBIC TpaHHYHBIMH YCAOBHAMH NOCTOAHHBIe KO3(p- 
@uwueHTHl. 


Puc. 14 Puc. 2 | 


IIpw ApeHupoBaHHuH CKBaxKHHOH OeckOHeuHOrTO acta U3 yCOBHA — 
KOHeYHOCTH NoTeHWMata © Ha OecKOHeuHOCTH cuenyeT, YTO An,m =O, 
u (2) MpHHuMaeT BUHL: 


oo) 
D, (Ca Zz, a, h) = >i = En,mPa,nm (r) cos = < COS Na = 


a + y > n,m {BaimKn (Ey + ay" r + 8h, ae cos te cosna. (4): 
™ . 


Bripaxenue (4) ucnomb3yeM LIA MCCe€ROBaHHA He yCTAaHOBHBIUerocKa 
MpHTOKa XKMAKOCTH M rasa K CKBa2%KHHaM C M€pHAHOHaJbHO-CHMMeCTPHU- | 
HOH KOHCTpyKuHeH 3a00K8, ApeCHHpyIOWUx OeCKOHeYHBIN NaacT pu ycvo~ | 
BUH NOCTOAHCTBa NOTeHHHata D \Ha 3a60e CKBaKUHH. 

Ilo ycuoBuam 3ayaun: 


@(r, 2, a, 0) = ©, = const ‘i npn t= 0; | (5) 
Dire, 2, 0, t) = OM2,.0)) a oner deny sre ks (6) 
e = pH 2=.0 wize= Vs 0) (7) 


Hcxoya us (3) u (4), B CooTBeETCTBHM C rpaHHuHbIM ycJlOBHeM (6), | 
HaXOLMM KoapPuuHeHTH By,jm. MoxcraBaaa ux B (4), nosyuuM caenyo-| 
mee BbIPakKeHHe AIA H3800paxeHHA TOTenuMana O: | 


2 A Ve 

== KF) +2)" 
rh a "W\ A a 

®) (r, z, a,A) ae >; >; Sn,m {[ “sm — bon P| ( F Gi “te 

m=0 n=0 
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re 


9 27 
Nn,m = oa 
0 


h 
= Or, 2 a)r-—r, COS ae COS na dz da. (9) 


Kos@@uuuentst Ynjm BbIPAxKaloT 

- 3anaun. Opurnnaar BbIPAKeHHA (7) 

TerpHpoBaHHve B WIOCKOCTH KOMNA 

TYPy, H300paxeHHomy ua puc. lu 2 
HA UMeeT TOUKH pasBeTBeHHA: 


k= —a() NpH m=40; 
A=0- mpH m=O. 


IIpopeaa kontTypHoe HHT€r pHpoBanne, 


HOAYYHM Cietywmee BEIpa- 
4*KEHHOe B OOMEM Bue peweHne 3anauu: : 


® Ce Zz, a, t) = 0, Sen wisn er SamPul x 
(ee) co ioe} —aurt 
9ee lJ, (ur) 1 (ur.)—J, (ur) Y(ur))udu 
xD D{=) 


momao [ut (FE) | U8 (ur) + ¥2 (ary) 


Pimper 


mr 
yzcosna, (10) 


. -d —— a ° — . ° DN 
THE 9 = aa 10; hee 77750) —— */93 Enjm = 1; 80,0 = 1; °n,m = 0, 


wd m0; fro =1; farm = Ki (Er) | Kir.) 


COS 
eclH n=0 


h 
M3 ypapueuua (10) B KayectBe yactuoro c 
AIA pachpeteeHHA noTeuyHana © B 6ecKkoHeY 
CKBaxKHHOM, COBEpUIeCHHOH NO xapaKTepy u crenenn BCKPBITHA acta. 
BBuyly paBHomepxoro pacnpezetenua © Ha 3a60e TaKkolt cKBaKHHY 


BC€ KOSPMUNHEHTH Yr .m, TIA KOTOpHIX 2-0 unn m=40, coraacno (9) 
HCue3ZaIOT. 


Tak Kak 74,9 = 4®,, to cbopmyaa (10) npyuumaer BUI: 


Jy4ax BbiTeKaeT dopmy.ta 
HOM Ilacte, ApeHupyemom 


2 6 er tT7, (ur) Yq (ur.) —Jo (ur.) Yo (ur)| du 
© =, + [®,—@,]|= : aoa ai lel 
ef ea canon Ei 


0 
IIpu Ouaptpayuu raza (1) 


® = P= ap,e-Pu/* (eP/a— 1), 


(12) 
ene a 2a Pe 
i a In (Py /P-) 
i] Samenaa B (11) a na x uw nonctaBaaa BMecTo ©, ® y ®, BpiteKar- 


‘ule 21a Hux u3 (12) BoIpaxenua, 


HONYYHM MOCA€ MpocTEx mnpeobpa- 
|) 30BaHHH: 


Pu— Pe 


P() = put @In{1 + [0 “ —I1] x 


2 — xt 
oe e [Jo (ur) Yq (ur) —Jo (ur.) Yq (ur)] du ; 
“ E J? (ur) + ¥2(ur,) aa i}. ns) 


Popmyaa (13) onucprBaer paciipewemeHHve MaBeHuaA raza B 6ecKoHeu- 


}HOM lacTe, MpeHHpyeMOM coBepmieHHO cKBaxKHHOL pH ycsJoBun 
| Pc = const. 
| 
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Jad X%KMAKOCTH, nNOAYHHAIOWMeHCaA 3aKOHYy [Tyxka, 


= 9=—% +m > p™, (14) 


rie Kx. —MOyJ1b yNpyrocTH XUAKOCTH. 
Sameuaa B (11) @ Ha x» MH NOAcTaBAaH BMecTto ©, ©, uy ®, BbiITeKaIO- 
me Waa Hux H3 (14) BEIpaxeHHa, NOy4UHM: 


DOr pa. 
D) © “Nt TT (ur) Y, (ur )—Jo(ur.) Yo (ur)| du 
. : c c ee k 15). 
| [Pc Pp i|- ) Je (ur) - Y* (ur,) + i| 


Popmyvwia (15) Maer pacnpewetenHe WaBJeCHHA #XHAKOCTH B OeECKOHeY- 
HOM [WwacTe, MpeHHPpyeMOM COBepINeHHOH CKBaxKHHOH TIpH yCAOBHH 
Pc = const. 

@Popmyant (14) uw (15) MoryT ObITh HCHOAb3OBaHbI AAA Onpewe.eHHA 
mapaMeTpoB TwacTa 10 JaHHbIM HaOOMeHHA 3a XOZOM H3MeCHCHHA aB- 
JI@HHA Ha 3a00€ pearHpyiollHX CKBaxKHH TIpH WycKe COBepnIeHHOM BO3- 
My llaiolleH CKBa2KHHBI. 


Bcecows3uHbli Hedrera3soBbilt Tloctymusao 
Hay 4HO-HCCIELOBaTebCKUH 28 X 1953 
HMHCTHTYT 


LIMTHPOBAHHAS JIMTEPATYPA 
‘VY. A. Uapuoii, 3s. AH CCCP, OTH, ™ 6 (1954). 


Hoxaage Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 4 


ACTPOHOMH A 


i. A. POKKOBCKHHU 
, O NOJIAPH3SAUWMHW CBETA B TYMAHHOCTSX M20 u M8 


(ITpedcrasaexo axademuxom B. I. Becenkosoim 11 I 1954) 


Becuoli u werom 1953 r. HaMM ObLIO NpeAMpuHATO cucTeMaTHyecKoe (poTo- 
rpadupopanne pasiuyHbIx WudpdPy3HbIX Ta3s0BO-NbWIeBLIX TyMAHHOCTeli LWIA 
OOHapyXeHHA B HX H3YICHHH ABJICHHA NOApHsanHH. CHUMKU ODM Tosy- 
4eHbI IPH MOMOLWIM MeHHcKoBOrO TeslecKona (D = 500 mm, D/F = 1: 2,4) na 
mwlacTHHKax Isopan SS 6e3 duuptpa. 

Ynorpe6sempli mpH dororpapupoBakHH nowIApoHa, mpescraBanioumit 
NOJMBUHWIOBYIO IWICHKy, 3aKJICECHHYIO MEXKLY ZBYMA MWJIOCKO-MapaJWeubHbIMH 
CTeKIAMH, BCTABJIAJICA B CXOMAMIMHCA MyYOK Jlyyeli HeMocpeACTBeHHO Tepes 
KOPPeKUMOHHOH WiacTHHoH. KayectBo Hu300paxKeaHit Mp TakomM pacmo.joxe- 
HHH TOJIApPOHAa COXpaHAJIOCb BNOJIHE YOBJICTBOPUTeJIbHbIM TIOUTH M10 BCelt 
TMIOULAaAH WlacTHHKH. 

B mpomecce paOorh Oblia HMCCeqOBaHa MOTAPH3ylouwlad CHOCOOHOCTh 
<aMOH ONTHKH MeHHcKOBOrO Teweckona. Jia STOW Wet MCHObs0BaJCH 
CeJICHOBbIN (OTORJIEMEHT, CBETOUYBCTBUTEJIbHbIM COM KOTOPOrO pacnosarasica 
B POKaJIbHOK MwocKocTu Tezeckola. M3mepsulacb APKOCTb H306paxKeHHA MOI- 
Hol JIyHbl, a TakxKe MATOBOrO pacceHBalollero IKPaHa Mp PasJIMYHbIX yrsax 
noBopota nomapousa. [losHyHOHHEIM yrouJl OTCUMTHIBAaJICA C TOUHOCTHIO Jo 1°. 
Cepua MOMOOHbIX H3MepeHHH MOKasaJla, YTO NOAPUSaUHA CBeTAa, BbISbIBACMAA 
caMOH ONTHKOM MeHHCKOBOrO TeJlecKOMa, COCTaBJIAeT JOJIM Mpowenta. Takum 
c6pa30M, e10 MOXKHO ObIIO MpeHeOpeyb B HALIMX (oTOrpaPHyeckHX OnNpeyee- 
HHAX. 

Jia onpeqesIeHuA MOSHIUMOHHOPO yrvla @ MH CTENeCHH NOJIAPH3alHH Pp U3Jy- 
4eHHA TYMA@HHOCTeH MpHMeHAJICA MeTO, UpeqiomwenHpt B, [. PecenKo- 
BbIM (!). OToT MeTOM aeT O6e STH BeJIMUMHbI TO TPeM CHAMKaM OObEeKTA, 
CIeaHHbIM [pH MO3HIMOHHBIX yriax nomapouga: P, P+ 60, P+ 120°, 
rie P — HayaJibHbiii MOSHUMOHHBIN yrow. Uckomble BeJIMYMHbI MOJyualoTca H3 
COOTHOLICHHH 


tg2a = V3 I, —Is : Hi eceelall (1) — Is) + fe (Le — Is) greta eE ren ID, (1) 
a1, I, I, + I, + Is 
roe 1[,, Io, [3 — OTHOCHTeJIbHbIe APKOCTH HCcIemyeMoro MecTa TyMaHHOCTH, 
COOTBETCTBYIOUIMe TPeM MOMOAKeHHAM NoWApouAa. Haxomw menue « uw p Mmpo- 
U3BOAHOCb ObICTPO WH ocTaTOUHO TOUHO rpac:HyecKHM CIOCOOOM, OCHOBaH- 
HbIM Ha (bopMyiax (1) HM HeKOTOPbIX JONOJHUTEIbHbIX COOTHOIICHHAX. 
Ha6monaemad B ra30BO-IIbIWJIeBLIX TYMAHHOCTAX YaCTHYHAaA NOJApMsalluA 
cBeTa OGBIUHO OYCHb MaJla, a TO3sTOMy OCOGeHHOe BHUMaHHe ObIIO OOpalleno 
Ha yyer aTMocdepHoro ocla6JleHHA CBeTa HM CBeYCHHA HOYHOTO Hea, BBISBI- 
Baloulero OOUIM (OH HeraTuBos. Jl1A yyeTa BeJIMYHHEI ATMOC*PepHOrO OCMa6- 
@HHA ObWIM MOCTABJICHLI WapaJVJeIbHbIe ONpeseeHuA KOIPPUUMeHTa Mpo- 
3pauHOCTH M10 CHMMKaM 3Be3J. Ja sTOl we We BHITOMHO ObIIO MpOu3Bo- 
JIMTb TOBOPOTH NOMAPOUAa B PasJIMYHOM TopsAyKe, TaK 4TOObI B TeyeHHe He- 
CKOJIbKUX HOCH KaxKOMY CHUMKy COOTBETCTBOBaIO OFHO H TO %*Ke oOmlee 
jit BCeX CHHMKOB CpeftHee 3eHHTHOe paccTonHue. He orpanuquBasch STHM, 
Mbt WOOaBHJIM K TPCM OCHOBHBIM CHUMKaM KaxXOH cepuu elle YeTBepTbIl 
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ONOJIHHTeJIbHBIH. OTO aBaJlO BO3MOXHOCTb Y4HTHIBATb I[pO3pa¥HOCTb 
aTMocepbl 10 ABYM CHHMKaM C OJMHAKOBbIM YIVIOM MOBOpOTa NOAApoUAa, 
OJMMH M3 KOTOPbIX COOTBeTCTBOBa HaHOOJIbIeMy, a Apyrok HaHMeHbILemMy 
3CHHTHBIM paccTosHuaM. Jia onpeqeteHux koapuuveHTa MpospayHocTH 
ROCTaTOUHO ObIIO HaliTH APKOCTH OoObWIOTO KOJIHYeCTBa OJHHX HM TeX x*Ke 
TOUeK TYMaHHOCTeli Ha OOOHX CHHMKaxX. OmpedevieHHbIM TaKHM IyTeM cpell- 
Hu KoSuUHeHT MpospayHocTH aTMocdepbl OKa3aJicd paBHbIM 0,85, TO 
COOTBETCTBOBAIO CpeHeH BUSyaIbHOM MpospayHocTH aTMOcdepbl B ycuJO- 
BUAX OOCepBaTOPHH HM CorlacyeTCa CO CIMe€KTPaJIbHbIM MpOlMycKaHHeM IMOJIsI- 
pOua, OTPe3alOWlHM KOPOTKOBOJIHOBy!O UacTb ciekTpa, HauMHaa c 4000 A. 

B HacTOALLeM COOOLLCHHH MbI H3JIOKHM TIpeABapHTeJbHbIe pe3sy/JIbTAaTbl 
HCCJICNOBAHHA NOJAPH3alluu cBeTa B AByX TyMaHHocTAx M20 u M8 B Crpeub- 
ue. Bpwio nouyyeHo 5 cepHH CHHMKOB, COCTOAUIMX M3 YeTbIPeX HeraTHBOB 
Kaxknaa. K comkasieHvl0, TPH H3 HHX OKa3aJIMCb HeMpHrOAHbIMH BCJIeCTBHe 
BeCbMa HeOJHOpOAHOH oOOuleli ByawH. Bri6op MMeHHO STHX TyMaHHOcTel 
AUKTOBAJICA MperxkAe BCerO UX HCKJIIOUHTeIbHOM APKOCTbIO, YTO TO3BOJIAJIO 
OrpaHHUMBaTbLcA BbILepxXKaMM MopAyKa 20—25 mun. Bowee mpokoJOKuTeJIb- 
HbI€ IKCHO3HUMH NpHBOAWIM K Nepesep%KKaM ICHTpaJIbHbIX YacTeH TyMaH- 
HOCTeH WM ObWIH HeyOOHbI BCJIeEACTBHe HH3KOrO MOJO%XeCHHA OODEKTOB Hal 
COpH30HTOM. C Apyroli CTOpOHBI, (POH HeOa pH TaKHX 9KCHO3SHUMAX Nonawaa 
Ha OO/ACTh HeEMOMepXKeK XapaKTePUCTHYECKHX KPHBHIX, UTO CO3MAaBaJIO HeyBe- 
PeCHHOCTb ero oOnpeesieHHsA. 


ete oe Cs ee gr ROOT Rn ain wee ieee 
, 
} C:) 
o° e 
Sei oi © ‘ 
@ 
3 a a 


as $ 


Puce. 1 


VismepeHve MlaCTHHOK ObWwIO NpOH3sBeqeHO Ha MUKpOdotometpe MO-2. 
Obpa6oTKa BbIUIONHeHa B ABYX 'BapHaHTaXx: a) ByaJlb HEIKCIOHHPOBaHHbIX 
MecT IJIaCTHHOK H€ YUHTHIBAIaCb HM APKOCTH OMpeeAMCb NO OTCUeTAM LaJIb- 
BaHOMeTpa; 6) BYyaJilb YYHTHIBAACb UH APKOCTH ONPeeJAIHCb MO MWIOTHOCTAM 
H306paxKeHHli OTHOCHTeIbHO WWIOTHOCTH ByaJIH. B O6oMxX CyNaAX SAPKOCTb 
(oHa HeOa YUHTHIBAaach. 

Tloq06HBIM CrOCcOOOM OpblIH OOpaOoTaHbl BCe 5 CepHii CHHMKOB TyMaHHO- 
cru M20 («Tpucua»>), B KoTopoi Opwio BHIOpaHo 17 ToueK paBHoMepHoii 
sapkocTH. B mpouecce OOpaOoTKH BbISCHMIMCh CHCTeMaTHYeCcKHe pa3slMuHs 
pe3yJIbTaTOB, COOTBETCTBYIOUIMX JBYM yKa3aHHbIM BapwaHTaM. OyHako OHH 
OKa3aJIHCb B OOULEM MaJIbIMH HM He H3MeCHHJIM CYHIeCTBeEHHO Ha6moOnaemMoro 
XapakTepa NOJApH3arun. 
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Ha pwc. | qaHo pacnouoxenve Bcex 17 ToueK TyMaHHoctH M20 orHocH- 
TeJIbHO OKPeCTHBIX 3Be3q. UeprouKaMM yka3aHO HampaBuleHHe rMIOcKOCTH 
KOIeOaHHH MW BeIMYHHAa CTeNeHH NOMApH3aNuu, BEIPAxKeHHad B IIpouenTax. 
TlynxrupHaa npaMaa mapanmenbna ralaKTuyecKoMy SKBaTOPy B STON OOsa- 
cTH HeOa. 

Kak cyleqyeT H3 pHCyHKa, B TyMHHOCTH, MOBULMMOMY, OTCyTCTByer cBa- 
3aHHasd C BOsO6yxMaloulel sBesqolt (HD 164492) pannanbHo-cumMerpuyeckas 
NOJAPH3aHA, OOBIYHO HaG/IOMaeMad B APKUX IIbWIeBbIX TyMAHHOCTAX, OCBe- 
Iae€MBIX OLHHOUHON 3Besq0H. I]nockocru Kome6aHHit NoAApM30BaHHOrO cBeTa 
BO BC€X MCCJICQOBAHHbIX TOUKAX OPHeEHTHPOBaHbI OBOMbHO OHOOOPa3HoO, a 
CTeEN€Hb MOJIAPH3alHH B cpeqHeM cocTaBseT 5%. Ha6smoqaemaa opHeuTu- 
POBKa MJIOCKOcTeH KoNeO6aHH BPA JM MOxeT 
ObITh OObACHeHAa IIPHCyTCTBHeM B TyMaHHOCTH ~-~—-——-—-~—-—— -- 
HapaAny C MOJOKUTeIbHOH TakxKe H OTpPHlla- a 
TeJIbHOK Mouapusaunn. Tlocmequaa Ha6uio- Ws 
MaeTCA B TYMAHHOCTH Upe3sBbIYaHHO peNKO, ec- \ 
JIM TOJIbKO OHA BOOOULe TaM cyulecTByeT (2). ae 

Ha puc. 2 nomemlena Ta xe O6acTb He6a; ve 
3eCb aHaJIOrHYHble YepTOUKH XapaKkTepu3yioT 
MOJIAPH3alMIO H3JIYYeHHA 3Be3N, HCCeOBaH- Puc. 2 
Hyio XusbTHepom (°). MasenbKuM Kpy2KKOM 
MOKa3aHO MOJIO*KeHHe HW MPHOIH3HTebHbIe pa3Mepbi UCCeEOBaHHOM HaMyH 
“actu TyMaHHocTu M20. I]pu cpapHenun o6oux pHcCyHKOB Hao UMECTb B BULLY, 
4TO pe3yJIbTaTbI XWJIbTHEPa OCHOBAHbI Ha (OTOSJeCKTPHYeCKUX OMpesereHuAX, 
T. €. rOpa3sqo Ooslee TOUHBIX, YEM MIPHMeHCHHDI HAMM OObIUHHIM MeTOR *oTo- 
rpaduyeckok coTomerpuy. Anamm3 HauiMx HaG6slO,eHHM MOKa3bIBaeT, YTO 
HavOOJbUIMe CpesHHe OWIHOKH B ONpeseeHHM Pp HM @ B NOMAaBIAIOWIeM OOsb- 
UWIMHCTBe CJlyuaeB MeHbIe 2% u 20°, HO BCe Ke OHM BeJIMKH, TAK YTO Pe3yJIb- 
TaT HOCHT CKOpee Ka4¥eCTBeHHbIN XapakTep. Tem He MeHee aHaJIOruA Mex Ly 
OOOHMH PHCyHKaMH BCe X%Ke MOKET ObITb OTMeUCHa KaK B CMBICIe oOmern 
OPHEHTHPOBKH MJIOCKOCTeH, TaK WM B CMBbICJIe CTemeHH NoApHsaunH. Takan 
Ke auasloruaA HaOsORaeTca UM B XapakTepe NoJapH3aluu B TyMaHHocTu M8 
«JlaryHa». Secb pe3yJIbTaT Obl MoNyyeH Mo 34 TOUKaM TYMaHHOCTH, TMA 
yeroO HCHOIb30BasIOCb 3 cepHu HeraTHBOB. CpemHee 3HayeHHe Pp UM &@ WIA Beli 
TYMAHHOCTH H306paxKeHO Ha pHc. 2 B BUe NYHKTHPHOM YepToukH; NpHomusH- 
TeJIbHbIe PasMepbI OONACTH yKa3aHbl Kpy2KKOM 6obuIero pa3sMepa. Topu3on- 
TaJibHad MyHKTUpHan uepTa — raslakTHYecKHi 9KBATOP. : 

Ecam o6Hapy2KeHHoe ABJIeEHHe MpescraBineT sdcext, aHaJOPHUHEIH MOJIA- 
PH3alHH SBe3THOTO H3AyYeHHA, To OTCIOMa BbITeKaIOT NO KpalieH Mepe WBa 
BbIBOa: ‘ 

1. Ha6moqaemas NoApusalMA U3JyYeHHA 3Be3q JCHCTBUTCbHO 3aBHCHT 
OT CBOHCTB Me2xK3Be3HOH Cpebl, Tak Kak OHA B PaBHOM Mepe NpoABAeTCA U 
B TYMAHHOCTAX. 

2. ApKue mudiy3Hble TYMaHHOCTH MOTYT ObITh OObEKTAMH AIA UCCIeNO- 
BAHHA M@K3Be3IHOli NOApH3attuu cBera. B 9TOM OTHOMIeHHM OHM (Kak H 
3Be3J[bI B CKOMJICHHAX) MpeCTaBJIAIOT TO MpeHMYyUIeCTBO NO CpaBHeHHIO ¢€ 
OJMHOUHBIMH 3Be3J,aMH, YTO HCCeyeMoe U3IyYeHHe MPHXOAMT US OMHUX U 
Tex Ke TOUeK MeKSBE3LHOFO MpocTpancTsa. OTO MOSBOJIACT U3YYNTb BOSMOX- 
HBIe (plyKTYalMH MOMAPUS3Y!IOWMX CBOHCTB Me€K3BE3HOH Cpesbl eae 
HallpaBseHH M Ha JaHHOM paccToaHHH. OnHAaKO JWIA STON HEM HeOOXOMMMa 
6ouee TOUHAA HaOMOMaTebHaA MeTONMKa. 


Hi Hlocrynuso 
AcTpodu3u4ecKHH MHCTHTYT 
A aren Hayk Ka3.CCP 4 1 1954 


LIMTHPOBAHHAA JIMTEPATYPA 


1B. Tr. Peceukos, Actp. xypH., 12, 309 (1935). * Zs. f. Ap., 29, 1 (1951). 
2 W. A, Hilther., Ap. J., 1414, 2 (1951). p 
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Hornage AKkagemun Hays CCCP 
1954. Tom XCV, N 1 


P®H3HKA 


M. A. ASBEJIb wu M. HW. KATAHOB 


K TEOPHH AHOMAJIBHOFO CKHH-3®@EKTA 
B MATHUTHOM TIOJIE 


(TIpedcmaszeno axademuxom JI. Ll. Jlanday 21 XII 1953) 


1. B wactosmjem cooOmeHHH paccMaTpHBaeTCA oOTpaxeHHe m0cKOlt 
MOHOXPOMATHUeCCKOHM BOJIHEI YaCTOTLI © OT NOBEPXHOCTH MeTaJa, NOMELIEH- 
HOTO B MOcTOMHHOe MarHHTHoe mone Hy. Maruutruoe none nepnenznky- 
AAPHO MOBEPXHOCTH METAINa, HaNpaBJeHHe pacupocTpanenua 91eKTpoMar- 
HATHOM BOJIHBI MapaseabHO MarHHTHOMy TOvo. 

TloBemeHne 92CKTpOHOB MpOBOAMMOCTH oOMNNcbIBaeTCA pH TOMO 
@yHKuUMM pacnpexenenua f, KOTOPad YAOBJeTBOpAeT H3BECTHOMY KHHETH- 
yeCKOMY ypaBHeHHto (?): 


Of Os Of ite J 
i reap eae (1) 


3nech F — cuaa, eficTBylollad Ha 9TeKTPOH, B HaWiemM ca1yuae 
1 1 
F=e(E+ —lv, H] + — [v, Hol); (2) 


E, H—nepemenuble cOCTaBJIAIOU[Me 9ICKTPOMArHHTHOTO NOAH B MeTAaJJe; 
fo—epmuescKan (byHKUMA pacnpeseseHus; V — CKOpOcTb 2eKTpOHa, B 
o6memM cyuae 


eee (3) 
ilcwc Hp — sneprun KBa3HHUMNYJAbC 3ICKTPOHa, t— BPe€MA peJlakcallHH. 
[ImoTHOCTb TOKa MpOBOAUMOCTH pH 9TOM paBHa 

- 2e 
i= gage \V (PLUG 8p) dep (4) 


(dtp =dp.dpydpz, uuTerpupoBaHHve BeweTCA MO BCemMy p-1pocTpaHcTBy). 
Haauuve MarHHTHOrO TOMA OPPaHHYMBaeT MpHMCHHMOCTb KHHETHYECKO- 


| ro ypapuenua (1) TOK O6sacTbIO TeMNepaTyp H MarHHTHBIX Nomeu, re 


eH, 
WiC) 


ho, << kT (0. = 

Mp 6y eM upesAnoOsaratTb, YTO ITO YCOBME BCera BbINOHeHO. 

1 | 9 
2. B paoote (') u B pxwe Mpyrux paodor (’, *), HcMOAbsyxH pelmlennsA 
ypapuenua (1) npn H)=0, noctpoeHa TeOpHA YaCTOTHOK 3aBHCHMOCTH Mo- 
BePXHOCTHOTO HMMeMaHCa MCTAMIOB B MPCANOMOKEHHH, ATO 

ee. 5 
Jlerko BUeTb, UTO YIOMAHyTad TeOpHA He Hy aecTcH 10 ,00HOM 
yMpOMaioluleM pe ANOAOKeHHH, a POPMYAbI, MOAYYCHHBIC B () gan Z= 


Le) cripaBeLJIMBbI IPH MpOM3BOAbHOM H3O0TPONHOM 3aKOHEe AMCNEPCHH 


Pesyabratet paOor (') ymaetcx, Kpome Toro, oboOmNTb Ha cryUaH 
AHH3OTpOnHN atdekTHBHBIX Macc. CuHTas, uTO 


ee (6) 


MOMKHO HaHTH 
=e Ls a 
Zj= (V3 n0% =) 14+ V3i)*. (7) 
J 


3necb j= X,Y M MpemMo10xKeHO, YTO 2eKTpHYeCcKoe MOMe HanpaBAeHO 
BLOMb ocH j (Ocb Z NepleHAHKyAApHa MOBepXHOCTH MeTasa); 


2 
oi ye eRe n i bie é May (8) 
L (372) /s m; es 


Zz 


Burpaxenue (7) cipaBeqauBo 2A MpesembHOTO Ccayyad OObINHX 10 
CpaBHeHMIO CO CKHHOBOM rwyOMHOH NMpOHHKHOBeHHA JLIMH CBOOOAHOrO 
mpo6era HW 3€pKaJIbHOrO OTPaxeHHA IICKTPOHOB OT rpaHHUbl MeTada, 

3. BepHemca K pelleHH10 NOCTaBJIeHHOH 3agqaun. BBeem B paccmoTpe- 
HHe OTKIOHeEHHE PyHKUMM pacmpemenenHaA f, OT Ce PaBHOBeCHOrO 3Haye- 


| eeyaey 2 


JlmHeapH3yA KMHeETHYeCKOe ypaBHeHHe (3), NMOJYYHM, CUHTaH 3aKOH 
MMCHePpCHH H3O0TPONHEIM: 


1 + iwt 
TU 


Of at Of, 0 0 | 
aoe +2(n, Sat — Py Ga) =o og (tbs + My Ey) (9) 


Bnecb r= pc/eH,, a n—eAMHMYHEI BeKTOP B HalpaBsenun p(n =p/p). 
Pemenue ypapuenua (9) HIIeM B Buse 


fr = Nx C, (2) + ty C, (2). (10) 
OoosHauns Cy =C,+1C,, Fi = E,-+iFy, us (9) nonyyaem 


oC : — 
+ 1{+ti(aFQ)rt Te BOT 
Priaeh Secypne a (1g 


roe Q=— veH,/ pe (apw v= p/m Q= oz), 


Penrenue ypasuenua (11) c OObIMHBIMH rpaHHYHbIMH ycoBHamH (}, 4) 
mocJe NOACTaHOBKH B BbIPaKeHHe AAA WMOTHOCTH ToKa (4) aeT 


Or rey ee ¢ es 
iy = ner Ng (Ks (=*) Bx at + (1—g) (Ks (7) Be (ath. (12) 
—oco 0 
3recb 
7/2 ions {+i(@+N)t |u| 
Ki (u)=\ oe do. (13) 


0 


[lapametp g yka3piBaeT Ha XapaKTep OTPpaxKeHHA IJCKTPOHOB Ha rpaHuue 
MeTaa; ¢ =1 COOTBeETCTBYeT 3CpKaIbHOMY OTpaxeHHI0, 9 = 0 Auddpys- 
HOMy paccesHnio (1,4). Bee BerHUuHHEI OepyTcaA mpH p = (3x?) n'hIQrh, 
TlouyueHHad CBA3b M@XK]LY 3CKTPpH4CCKHM NOJEM H TOKOM CoBMaaet 
C aHaJIOrH¥HbIM BbIPaxKCHHEM TEOPHH AHOMAbHOTO CKHH-9—PpPeKTa B OTCYT- 


x pean Oy 4n Ey (0) 
ee ()) ; Le Cot) 
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_ CTBHE MarHHTHOTO Noda (cM. dopmyay (14) us (3)) c rouHocTiIo 20 crBH- 
Pa NacTOTbI © Ha BeAMYMHy + Q. Sto nosBoAKeT BOCHOL3OBaTLCA PesyIb- 
‘TaTaMH WHTHPOBaHHOH padorTE: 


eo 


8ial ‘| dt 
24> e@ t+i(o FQ) \aTERO (14) 
7 E, (0) + iBy (0) 
= fog, (0) 1H Oy 
a4ce 
Sse 5 
gS 


ees 


Z 
[Tl tije tO)” K(t) = 4% (1 +. #)arc tg? — 2}. 

Mbl orpaHHuWIHCh CAy4aeM 3€pKabHOTO OTpaxKeHHA 3JCKTPOHOB OT 
NOBEPXHOCTH Metasiia (g=1) Kak 6oee serkum; H3 (1) H M3 RanbHe;l- 
wero ACHO, 4YTO Luy3Hoe paccesAHHe CYIIECTBCHHO HE H3MeHHeT 3HAYUeHHA 
MIOBeEpXHOCTHOTO HMMeaHca. 

Korga |§|< 1, T. e. Korga 


SF StF, (15) 


MOXKHO IlO0Ka3aTb, YTO NepBoe NpHOMMKeHHE NOMyyaeTCA UpH 3aMeHe (byHK- 


uHH K(f) ee 3HaueHHem B Hyse (K(0)=‘%/s). Baruncaaa momyuaiomniica 
QJI@MCHTapHbIM HMHTerpas, HaXOHM 


Zim a) {VV (oF OP? + 1— (oF Q) + 


Li VV(oFOPe +1 + (oO). (16) 


(Mbt o603HauHIM HalijeHHoe BEIpaxennHe Z, OTMETHB 3THM TOT cakT, 
YTO OHO MOXET ObITb MOMYYeHO 3aMeHOH wt Ha (© -Q)t B KMAaCCHYeCKOM 
“BLIPAKCHHH JIA HMIMeLaHCa). 

B oOpaTHoM pee bHOM Calyyae 


3 > [1 t (@F Oa" (15') 


-UMM—ewaHec He 3a€BHCHT OT BeCJHUMHbI MarHHTHOTO NOW 


8 — tw?l \*/s = 
Z.=5(V3 a5) (1+ V 32). (17) 
YcnoBua MpHMeHHMOCTH BEIpaxenHi (16) uw (17) cymecTBeHHO 3aBUCAT OT 
“BeMUHHBI MarHHTHoro mous (cm. (15) u (15’)). 

4. Tlpn orpaxeHHu 9eKTPOMAarHHTHOK BOAHLI OT MOBEPXHOCTH MeTaJJa 
HPOHCXOUT pa adseKToB (CkayoK (asbl, H3MCHEHHE HalpaBJeHHA NOMA- 
pH3auHH, MOTOMWeHHe 9HEPIHH), YHCIeCHHbIeE XapakTepHCTHKH KOTOPbIX 
J@TKO MOJYYHTb, 3Had OTHOWEHHE AMMVINTY OTPaxkeHHbIX BOJH K aMILIH- 
Tye Makawuleh BOHbI I. 

Ecan cuntatb, uTO nmafaollad BOWHa NOAAPH30BaHa BOJb OCH X, TO: 


CL ee { CZ. 


Spt asta tm {’ 
| Pen er ees ves 
y ees anti 
(18) 
ee _ 5) 
poi [Bo _ Bat) 
Z : | eee Tee aay, 


5. PacemorpHm Ooulee nopoOHO aBeHHe pegoHaHca (© =Q) B ycuo- 
BHAX aHOM@JIbHOrO CKHH-9ddekTa, T. e. mp 1/6 >> 1. TlocaeqHee nepaBex- 
cTBO MO0Ka3bIBaeT, UTO Z_ omperernetca dopmyson (17): 


8 /_ -— mQ2L\"/s aie . 
Z,=5(V3S) (1 +V3) (@=9). (19) 
Ecun Qt >> 1, To BO3MO#XHO, Y4TO 


<i << (Or), (20) 


u Z_ ompemensetca dopmyon (16) 


: ey PAGO on | ' 

Z_=2Vix(F>) (i+ age). (19) 

B3ameuusB © yepes Q, merko yOexmaemcs, uTO ycnoBua (20) mefcTBy- 
OT B OHY CTOpOHy: 


Cr Cr l 3 
se aS i pag Ve (= 


2no 2m C2+/2n6 =} : 


py. 


Kakoe H3 ABYX yCJOBHH Oomee CTpOro, 3aBHCHT OT COOTHOMICHHA Me xK- 


fo a Oats 
Ly JMHOH cBo6og_HOrO mpoGdera / u BeAMUNHOH Vise KOTOpaA paBHa 


a SS 


"os 
— (- ) ~ 10? a (3mecb @—aTOMHbIe pa3sMepbl, m = p/V). 
mV 2 \ea 


B 3akm104eHHe aBTOPHI TOAb3SYIOTCA CATYUAaeCM BbIPAaSHTb ONarojapHocrh. 


H. M. JIn@urmuy 3a meHHple copeTh, a Takxe A. A. TanKuny 3a 06cyx- 
CHHE MOJYYEHHBIX Pe3YAbTATOB. 


Tloctynnao 
26) ol os 


UHTHPOBAHHAS JIMTEPATYPA 
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1954. Tom XCV, N 1 


PH3BHKA 
JI. . BAXPAX 


O MAKCMMAJIBHOM KOS®®XLMEHTE HAMPABJIEHHOTO 
QENCTBUSA JMHEHHOM U NOCKOMW AHTEHH 


(IIpedcmasAeno akademuxom A. H. Bepeom 24 XII 1953) 


IIpeacraBiseT SHAUHTeIbHBIM WHTepec BbIACHHTb YCJOBHA NO.yYeHHA 
MA@KCHMaJIbHOrTO KOaPMUUHeHTa HalpaBeHHOTO WelcTBHA y JHHeMHOK u 
MOCKOH aHTeCHH 3aaHHbIX ~-pa3Me€pOB B OMNpeAeeCHHOM HallpaBJeHHn. 
AnaJOrnuHad 3afaua Aaa cepwueckHx aHTeHH pemanach A. 3. Opamn- 
HbIM (?). 

ByeM paccMaTpHBaTb AByMepHyt0 3aauy; Takoe paccMOTpeHHe cipa- 
BeEIMBO JIA IMHEMHOM AHTeHHbI HW NAOCKOM aHTeCHHBI, y KOTOpOH pacmpe- 
HeAeHHe MOA B ZByX B3A€HMHO-NepneHAMKYJAPHbIX WAOCKOCTAX He 3aBHCHT 
Apyr oT Apyra. 

B padote A. A. [IInctoapKopca (*) npeqioxXeH MeETOA pacueTa anMHeH- 
HOH WM WOCKOH aHTeCHH pH NOoMomM dyHKyHH Mate; 3TOT MeTOR pacuera 
BeCbMa yOOeCH AA MpakKTHYeCKHX pacueTOB pH NOAb30BaHHU TadyAHupo- 
BaHHbIMH dyHKuHAmMH Martse. Corasacuo (7) uarpaMMa HallpaBseHHOCTH 
MOKeT ObITh 3afaHa B BUAe pxAZa u3 myHKuHh Marthe napamertpa fh (coort- 
BETCTBYIOWerO 3aaHHOH WMpHHe packpbiBa): 


F (9) == A, Se, (A, ¢) SPae hse An SEn (A, ©), (1) 


rue h= kl/4; k=2x/); /— oamna anTeHHp; ¢ 
OT OCH AHHeHHOH AHTCHHbI HAH OT MOCKOCTH. 

B 3aBHcHMOCTH OT QMOPMbI WHarpaMMbI HaNpaBJICHHOCTH H CTeHeHH 
TOUHOCTH @€€ BOCIPOH3BEZeHHA HeOOXOAMMO UCHONb30BaTb pa3zqHUHOe 
yHcO MopsAaKoB dyxHKunh Marve. 

PaccMOTpHM, KaKHM COOTHOIICHHAM JOJDKHbI yYLOBAeCTBOpATL KoadiPu- 
uveuTnr A; mpu dyuKynax Marpe aA peamM3ayuv MaKCHMaJbHOTO KO9p- 
UUHeHTa HalpaBAeHHOTO MeHCTBHA B HalipaBJeHHH % Np M 3aaHHplx 
dbyHkuuax Martpe. 

Kos@uuvertT HalipaBJleHHOro eHCTBHA JIA NOMYNpOCTpaHCcTBa B Cay- 
yae JMHCHHOH HAM MWIOCKOM aHTCHHbI B HalpaBAeHHH %) MOMKHO 3aNHCaTb 
B BHe 


yrOJ, OTCUHTHIBAeMbIH 


"Boe F? (99) = (2) 


T d 


\ F? (9) dp 
0 
mies F2(o,) =A; sex (4, 90) se. -. ta An SCn (A, Pop]? 

Jia onpenesenua Kosppuuveutos A;, oOecneyNBaIOWIMX MaKCHMAaJb- 
Hoe 3HaueHve D, cnemyeT NpupaBHATb yacTHble npou3sBozHbIe OD | 0A; 
Hy JO. 

TIpeaBapHteIbHO peoc6pasyeM 3HaMeHATeAb BbIPaxKeHUA (2); MOWCTAaBAM 
smecto F(¢) pag (1) u yaTem opToroHatpHocTa dyHKuui Matse. B pe- 
3yIbTaTe MOJYYHM: 


pie el ee *0) pee Anata wt (3) 
(Apa pele tA, ) 


TpoxuddepenunpoBas BElpaxenue (3) mo A; uM NpHpaBHAB MpoN3Bo- 
HbIe HY0; MOYYHM CHCTeMy ypaBHeHHH ceayiousero Bua: 


—[A, se, (A, Q) #.+- $Ag Sep (Ms %)] 2A, + 280, (2, %) [A2+...+A?] 
(AP +...4+A%) 


(4) 
—[A, se, (A, %) +--- FAn Sep (A, Po) 2A, + 2se, (A, %) [AP +... + 47] 
(AP + ,.2 +A?) 


IIpeo6pasyx ypaBHeHHA CHCTeMbI (4), NMOJTYYHM COOTHOMICHHA, CBASHI- 
Balolne Kosp@uUneHTE Aj: 


A, As Ay AP +... + A’ 


Se; (ine) Sey (4G) "ase Ch: ®p) ~ ASSe; (2, ) ss A Sen Ue Oy) 


(5) 


Jlerko Temepb HalTH BEIpaKeHHe TIA Dmax,; WOCM€ COOTBETCTBYIOWNX 
mpeoOpasoBaHHf MoaydaemM: . 


Dinix, =|2 [Sei (A, Go) + .+.-+ sen (A, %o)]- (6) 


Munexc n up Dmax, O3HauaeT, YTO Dimax, BBIUMCAAETCA MA M rap- 
MOHHK Marpe. 

TlocmorpuM Temepb, Kak H3mMeHseTCA Dmax IPH SHaYeHHH 7, CcTpeMsA- 
memca Kk OecKoHeuHOcTH. IIpeacrapuB dyHKuHH Matbe B Bue pxZOB 
Pypbe, MOXKHO NOKa3zaTb, YTO BbIPAaxKe- 
Hue (6) mepexoZuT B caemyromee: 


i 
ay 


lim Dex, = Sin®oy-+ .. 4b sin® meh. 


pow 
(7) 
Bocnowb30BaBIUHCb COOTHOMeCHHEM 


~] 


aS 


Dp 
m=1 


006 
04 
a ine es cos (p + 1) po-sin poo (8) 
ze 8 SES SF 
=| 8 2 2 SiN > 
SS 07 
MOXKHO BHAeTh, 4TO BLIPawKennHe (6) crpe- 
001 MUTCH K O€CKOHEYHOCTH pH p—->co 
Pp 
ged IpOMOPUMOHAIbHO BOSpacTaHHiw Pp. 
Mee TaKHM oOOpa30M, IpHBeJeHHHIe pac- 
‘ YeTHI NOKA@3bIBalOT, YTO NPHHUMNHAIbHO 
1002 MOMHO OT JICHTOUHOH AHTCHHbI 3aaH- 
: HbIX Pa3MepOB NOJYYNTb CKOJb yrOHO 
7001 6obMIOH KoIpPuUNeHT HanpaBJeHHOorO 


Pee 2 meuctBua (K.H.J1.). Stor pesyabtaT He 

“hc FEO ear er ABIACTCH HCOMMAAHHBIM HU aHasorHyueH 

een: cee ycurenua BPIBOAY Ppanuna aA ciepuyeckoli 
OT uncula rapMonuk Matbe n quan pa3s- AHTCHHEL. 

JMYHEIX 9. 1—%=90°, 2—80°, Ha puc. 1 npenxcTaBieHbl pe3syaAbta- 

Bi hs ar Soe Ue TH pacueta s3aBucuMocTH Dmax, MAA 

Pa3sIHUHBIX YYFIOB %) OT 4HCAa rapMo- 

HHK dyuHKuuhi Martse nm. Pacuetsl Onan npopenenpnt ama 1/h = 10,58 u 

9) = 10, 45, 80 u“ 90°. 

MakcumatbHoe 3sHaueHve K.H.JI. upu ucnoub3sopanun 25 rapMOHHK 
Matbe MpHHATO 3a CHHHUy WIA pasMHYHbIX oy OMHAKO Ce yYeT UMCTb 
B BUY, YTO aOcomoTHOe 3HaVeEHHE Dymax,, LAA % = 90° npHMepHoO B 2 pasa 
mpespimaeT Dmax,, WIA % = 10° nu B 1,5 pasa Dmax,, MPH % = 45°. 
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IIpeacrapiseT HHTepec BBbIACHHTD, KaKUe 3HaucHHA IIpHHHMaeT Mowe 
B PpaCKPBIBe aHTCHHbI pH peadM3auHH MakCHMabHoro K.H.JI., B vacruo- 
| CTH, KaK CBASaHbI OTHOCHTebHOe H3MeHeHHe NOT€pb B aHTeHHE H THKO- 
| BbI€ 3HaYeCHHA NOAA B pacKpbiBe c BeHUHHOM Dyax. 

ByMeM nodarath, YTo u3yuaemMad MOUWLHOCTh HOpMUpoBana, 7. e. 


yA... + An) = 1. (9) 


Jlerko 10Ka3aTb, YTO pH 9TOM BbIpaxenue (6) gaa 


S 


maxX, COXpaHAeTcA, 


10000 


6000 ea | ene ae [eer he al 
oe 
ie tier eae ee ante ee a 
7000 Be oS 5 ae ee | he as 


|_| 
ss BU se 
/ 
iy Se ae eae 4000 
/ SaSeee eee ee 
400 m0 
E 
act 200 
§ 
po 100 «= 
£0 : 
60 wy 
60 F 
40 
0 


Puc, 2. 1—P,,,, MIA Go = 10°; 2— P,, Ana p= 45°; 38 IP... 


AWA Gy = 90°; 4—E yyy, WAG = 10°; S—E. AMA Gy = 45°; 
6— Ey, IA p = 90° 
Tlone B packKpbiBe aHTeHHEI, OOecneunBaioulee Dmax, C TOUHOCTbIO JO 
HOCTOAHHHOTO MHOXKUTCA, MOMKHO 3anHcaTb B Bue (YYHTHIBaH BbIpaxe- 


Hux (5), (9) u (*)): 


B= Tels PKh,0) seu (lt ¢0) Sea (te) — HHS (hi, 0) 8a (ty #0) 8 (lh 9) + 


2 
+ Hs” (h, 0) ses (4, $0) 8e3(4, ¢) +. + +1, (10) 
roe Hs —neuerupe dyuKunu Matpe —Tauxeaa sroporo pona (?). 
Takum oOpa30M owe B pacKpbIBe aHTCHHbI BbIPaxkeHO B BUAC CyMMBI 
rapMoHuk Mare, Kosp@uyHeHT pH Kax OM U3 KOTOPHIX MponopuHo- 
2 
HaJI@H IIpOH3Be JeCHHI0 Hs® (h, 0) sen (h, Oo). : 
OTHOCHTebHaAd BeJIMUHHA TOTepb B aHTeHHE B CJyyae oOOecneuecHHA 
Dymax, H MOCTOAHHOM U3AyyaeMOH MOUIHOCTH MOXKeT ObITh C TOUHOCTHIO 


JO MOCTOAHHOFO MHOMKHTCA, 3ABHCAWIETO, B YaCTHOCTH, OT COPOTHBJAC- 
HHA MOTeCph, IIpHO1H2KeHHO BbIpaxKeHa B BUC; 
[Hs (h, 0) se, (A, 9)? +... + [Hs (A, 0) se, (A, 0)? 
Op Ge ee ee a ee (11) 
Pax, 
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3aBucHMOCTb Pyor OT Dmax WOKA38Ha Ha PHC. 2 LAA pasMHUHbIX YIJOB %o 
(1/} = 10,58). H3 mpencrapnenHoli ma puc. 2 KpuBoH caeqyetT, TO 
ypernuenne Dmax, *, HaYMHaA c ONpeerenHoro 3sHayeHHA Dmax,, CBA3AHO 
CO 3HAUHTCIbHBIM OTHOCHTCJIbHBIM BO3pacTaHHeM Prov. 

Tlukoppie 3HaueCHHA OWA B pacKpblBe pH ycoBHH oOecneyeHHA Dynax,, 


TaKKe CYyULeCTBeHHO 3aBHcaT oT BenHunHHE! K.H.J]. Haunnaa c ompese- 
qeHupix BeruunH K.H.J]., pearu3yeMblx mp BBICOKHX NopsAKax PyHKuMu 
Marbe, MHKOBBIC 3HAUCHHA TOA B paCKpbIBe ONPeeAIOTCA B OCHOBHOM 
BEICIIMMH rapMoHHKamMH Martpe. Ha puc. 2 npeazctaBleHa 3aBHCHMOCTb 
NMKOBOLO 3HaveHHA NOMA B pacKpbIBe OT Dmax, MAA pasMYHbIX 9. M3 aTHx 
KPHBBIX TakxKe BULHO, UTO HadMHAad c ompememeHHOH BeaMunHE K.H.JI. 
albHehimee ero BO3pacTaHHe COMpOBOXLaeTCA pPe3KHM BOspacTaHHeM 
MHKOBHBIX 3HaYCHHH MOA B pacKpbIBe. 

CneayeT Takxe f0OaBUTb, 4YTO pH nomyyeHHH Dymax, MA MadbIx 
3HAYCHHH %) MOMMHHPYIOWLYIO POMb MTpaloT COCTABIAIONINe NOAA BbICIUHX 
nopadKoB dyHKuna Matbe. Takum o6pa30M, moe B pacKpbIBe pH o6ec- 
neyeHHH Dymax, JIA MATIX %) OY RET HMCTb OCIHIIMpyIouM xapaKTep, 
COOTBETCTBYION[HH, B OCHOBHOM, ToBeweHuIo dyHkuHh Mare sBpiciux 
MOpAKOB. 

Buipaxaio rayOokyio OaaromapHocTb ua.-Kopp. AH CCCP A. A. IIn- 
cTOmbKopcy Hu upod. A. H. Perbay 3a WeHHBIe 3aMeuaHHA. 


Ilocrynuao 
14 VIII 1953 


IMTHPOBAHHAS JIUTEPATYPA 


+ A. 3. Ppagunn, KT, 9, Ne 13, 1161 (1939). 2 A.A. MuctoabKopce, JAH, 
89, Ne 5 (1953). 
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m | PH3HKA 
JI. HW. JOPMAH 


O TEMNEPATYPHOM 39®®EKTE DKECTKOM KOMMOHEHTHI 
KOCMHYECKHX JIYYEM 


(IIpedcrasnrexo axademuxom JI. B. Cko6enoyoinom 26 XII 1953) 


1. M3mMepeHua MHTeCHCHBHOCTH 2KeCTKOM KOMMOHEHTEI KOCMHYeCKHX Jyyeli 
TIpH MOMOIMLM 9KPpaHHPOBaHHbIX MOHHSAIMOHHBIX KaMep MOKa3aJIM, YTO B JO- 
OaBJleHHe K XOPOIO U3BecTHOMy GapomeTpuyecKomy addexty, OTKPbITOMy 
Mercosckum B 1928 r., uMeeTCA CyIeCTBeHHad CBASb M@XKLY HHTCHCHBHOCTHIO 
KOCMHYECKHX JIydeli H TeMMepaTypoH Ha ypoBHe 3eMJIM. 
BuexkeT B 1938 r. (1) Bpickasamq Mpeqmonoxwenue, yTo TemnepatypuHbili 
apekT MoxerT ObITh OObACHEH HECTAOWJIbHOCTHIO }'-Me30HOB: HeKOTOpoe Ha- 
[peBaHve aTMOC(epbI BbISbIBACT ee PAaCIIMpeHHe HU, CIEMOBATEIbHO, NPUBOLHT 
K yBeJIMYeHHIO BHICOTHI TOrO CJIOM BOSLyXa, rye OOpasyloTrcaA Me30HBI. OTO 
YBCJIMYHBaeT BEPOATHOCTb paciiala Me€30HOB, 4YTO NpMBOLUT K yMeHbIIeCHHI0 
UX HHTCHCMBHOCTH, PerHcTpHpyeMOH Ha MOBepXHOCTH 3eMIM. STO OObACHE- 
Hue MO NOPALKY BeHUHHbI OKa3aJIOCb BIOVIHE YOBJICTBOPHTEJIbHBIM, 
Poccu B 1939 r. (?) yueu, 4TO BEpOATHOCTD pactiagqla MeHAeTCA BO BpeMA 
| [[BH2KCHHA Me30HOB TIO Mepe MOTepH MMM SHEpPrHu, u NoywnN (npemnomaras 
aTMoctbepy paBHOBeCHOM) COOTBeTCTBYIONLy!IO aHaJIMTHYeCKyIo (opMysly WIA 
'TemlepatypHoro koasdpdulnenta. OnHaKo TulaTesbHOe u3yyeHHe MHOTOUNC- 
 JICHHBIX SKCIEPHMEHTAJIbHbIX Pe3YJIbTATOB, MOJIYYCHHBIX JeCATKaMM UCceNO- 
BaTeslel B pa3JIMUHbIX WaCTAX 3eMHOTO Wapa, MPpHBOAMT K 3aTpyRHeHHAM B 
BbIMMeyKa3aHHOH MHTepliperauMu TemuepatypHoro s@dexra. []pexye seero 

 3HaYeHUA TeMMepaTypHbIX KOSPPHUMCHTOB, MOJYYeHHbIe PasJIMUHbIMH aBTO- 
PpaMU Ha pa3/IHUHBIX CTaHUMAX B CPpeCMHUX UWIMpOTaX, CHJIbHO (BABOe, BTpPOe) 
pacxomaTca MexKLy coool, T. e€. 3HaYHTebHO OOMbIIe, YEM MOXHO ObIO ObI 
OKULATb Ha OCHOBAHHM TOUHOCTH H3MepeHHH. OrTKa3aBIIHcb OT MOMbITOK 
TEOPETHYECKH TOUHO OCMBICAMTb Mosyyaembie WMpb, UCceMOBaTeIM, Kak 
papusio, Wepelwiu K IMMApHYeCKHM MOWCKaM pasJM4dHEIX cakTopos. Tak, 
HeKOTOpbie HaGs0LaTe/IM KOPPeNMPYIOT CPeMHeMeCATHbIe MIM CC3OHHBIC 3Ha- 
YeHHA MHTCHCHBHOCTH KOCMHYeCCKUX JIyYeH, COOTBETCTBeEHHO, CO CpesHemMecsAY- 
HbIMM WIM Ce30HHbIMH 3Ha4eCHHAMM Ha3seMHOM TemuepatypH. J[pyrue Bprunc- 

 WIAIOT TeMMepaTypHbIi KOSPPUUMeHT WIA KaxKMOTO MeCALa OTMEJIbHO, MOJIb- 
3YACb CYTOUHBIMH CpeLHHMH, M 3aTeM HaXOMAT cpemHee 3HayeHHe U3 12 Ko9cp- 
d@uunentos. Tlepppiii MeToq MpwBOquT K BeMIHHAaM MpuMepHo B 2 pasa 
60JIbIIMM, eM BTopol. KpoMe Toro, Np BbIUHCeHHM AIX Kaykoro Mecslla 
OTJeJIbHO TeEMMepaTypHbIH KOSPPUMMeHT OOHAPyXUBaeT COBEPIIECHHO HeOKH- 
JlaHHble Ce30HHbIe BapHallMW: 3MMOM TemMepaTypHbIM KOS ~PuIMeHT MpHMep- 
HO B2 pa3a OoJbIle, YeM JIETOM. 

Kax noka3aa JIroneppe (3), HemocrosHcTBO TeMMepaTypHoro KoOsdu- 
I[H@HTa MO2KHO CBeCTH, B OCHOBHOM, K HeMOCTOAHCTBY CBH3H Me?Ky H3MeHe- 
HHAMM TeMIepaTypbl Ha YPOBHe MOPA MH M3MeHeHHAMH BEICOTHI CJIOA, B KOTO- 
POM IIpOHCXOAMT reHepallMA Me3OHOB. OTOT aBTOp CONOCTAaBA MHTCHCHB- 
HOCTb KOCMMYeCKHX JyyeH, HaOwIoqaeMy!O Ha YpOBHe MODs, He C HaseMHOM 
Temilepatypoli, a HellocpexcTBeHHO c BbICOTOH M30OapHuecKoro ypOBHA, Ha 
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100 r/cem?). Tipu stom, ofHako, NOABHIHCb HOBbIe TpyfHOcTH. OKka3piBaer- 
ca (4), YO M MOCMe ucipaBJIeHHA HHTCHCHBHOCTH KOCMHYECKHX JIy¥ell Ha u3- 
MCHEHHA BBICOTHI CJIOA, Pe MPOHCXOAMT PeHepallHA M€3OHOB, OCTATOK HHTeH- | 
CHBHOCTH KOppeJIMpyeT MOJIOXKHTEbHBIM OOPas0M C TeMIepaTypOH BO3/lyXa | 
B cloe reHepamuu MesoHoB. HonbirkH OObACHEHUA STOTO ABJICHHA KOHKYPCH- — 
une Mexy paciaqoM WH 3aXBaTOM m-Me3OHOB He aJIM MOJOPKUTCJIbHBIX | 
pesybTAaTOB. DKCMePUMCHTaIbHO oMpeseeHHOe sHayeHHe KoadPpuuveHTa 
oKa3aJl0Cb IIpPHMepHO B 3 pasa Ooubllle, YeM 3HaYeHHe TeMMepaTypHOrO Koap- 
(pHUMeHTa, BETYMCeHHOrO TeoperHuecKM M3 yKa3aHHOli MHTepmpetauuu (°). 
2. Mexny Tem, B pane pabot (°, 7) Oblwio MoKasaHoO, YTO B MelCTBUTeIb- 
HOCTH BO3MOXCH MOH yueT BCeX MeTeOpOsorMueckHx cbakTopos. IIpu sToM, 
ipaBla, ytpawupaer cBoli IpocToH cMbICa NoHATHe TeMMepaTypHoro Koap- 
UNMEHTAa B CBASH ¢ HeOOXOAMMOCTHIO, Hapsay c SOapomerpuyeckuM addek- 
TOM H 9*p(PeKTOM CABUra yPpOBHA reHepallHu, YYMTHIBATb elle pay 9pexToB — 
aiekT MepepacnpeseseHuaA BOSYWHbIX Macc, S~PPeKT KOHEYHOM TOVJINHHBI | 
elon TeHepalluu, a TakxKe ac:pcdeKT, OOYCOBeHHDIM KOHKypeHIMell MexK Ly 
paciafloM HW 3aXBaTOM az-Me3oHoB. Mcxoaai “43 STHX paOOT, MO2XKHO OObACHHTb — 
MoABIeHHe pala TpyqHocTei u mpoTHBopedHii B padotax ((5, 8, 9, 1!) um ap.).) 
OrnocutTeabHOe H3MeHeHHe HHTeHCHBHOCTH p-mMe30HOB ON, / Ny, oby- 
CHOBMCHHOe H3MeCHeEHHeEM TeMnepatypbl Bo3sZyxa O7(h’) Ha pasHbIx 13006a- 
puyecKux ypoBusax fh’ of rpaHHubl aTMocdepbl 2O ypOBHA HaOJIOeCHHA | 
Ay, MOXHHO MpeACcTaBHTb B BHe: 


3N & | 
0% , ’ , 
Ser ae: (1) 


KOTOPOM IpemmomaraeTcA reHepauuA Me€3OHOB (OObIYHO BbIOMpaeTcA aBeHHEe 
1 
| 
| 


roe W(h')—nekotTopan tbyHKUHA, NOKasbiBalollad POJb pa3JIM4HbIX COB 
BOSYXa B CO3MaHHH TemmepaTypHoro a@dekTa pH H3MeHeHHH TemmMepa- 
TYpbI BOSAyxa Ha yposue A’ na 1°. Sry PynKUMIO MOXKHO HasBaTb «MOT- 
HOCTbIO TeMNepaTypHoro Kosmmuuneuta». Tlokaxem npexye Bcero, 4TC 
metox Jroneppe (KOppeIAWHA UHTCHCHBHOCTH 2xeCTKOM KOMIMOHEHTHI 
KOCMHYCCKHX Jy4eH C BbICOTOH ONpeeeHHOFO H3800apHYeCKOTO ypOBHA ¢ 
aBeHHeM fy, Ha KOTOPOM MpemnodaraeTca reHepaluA MC30HOB) 3KBUBA- 
J@HTCH MeCTOLY, HCHOMb3YIOMEMY HCKOTOPYiO ONpe eeCHHYIO, NPOH3BOAbHO 
BbIOPaHHYIO MOTHOCTh TeMNepaTypHoro Koadduunenta. JleicTBuTewbHO, 
Bpicota HT (hy) H300APHYECKOTO YPOBHA c jaBeHHem fA, onpenemnetca, 
/ 


: "dh 
KaK H3BeCTHO, (opMys0H H = \ omy? Tae 0 (h') = h' | RT ectb na0THOCTE 


1 


BO3qyxa. Tora H3MeHeCHHe BHICOTH! YpOBHA fy, O6ycnOBAeHHOe H3MeCHe-| 
HHeM TemnmepaTypbl 7 Bo3myxa, 


h Ng q 
? 80 (h’) dh’ R 
5 = \ PENG) Bae od 5 x ! 
SH Ah) = oT (h') dh’. (2) | 
Coruacuo JIronepbe(*—>), ugmeHeHHe HHTCHCHBHOCTH %KeCTKOL KOMNOHCHTHI | 


KOCMHYCCKHX JAYYeH, OOYCMOBACHHOe H3MeCHCHHEM BHICOTH ypoBHa hy, 
maeTCA B Bue: 


“t= — BAH, (3) 


re 6 — kosuunenr, onpexernemplit akcnepumMentabHo. Tlomcrapuaa (2) 
B (3) w cpapnupaa c (1), NomyuNM BEIpaxKeHue AIA MOTHOCTH TeMiepatyp- 


Horo KOSPHUNCHTAa, COOTBETCTBYIOUIel MaHHOMy Metomy, W(h’) = — BR/h’ 
PaccunTanHbie HaMH M0 STO (bopMyse mloTHocTH TeEMMepaTYPHHIX KOaPPu- 
WHeHTOB [IA ByX 3HayeHuu B, OTHOCHIMXCH K Ay = 100 MO u kK hy = 50 MO 


(M yKa3aHHbIX B pa6oTe (5)), mpuBegen! Ha puc. 1, KpuBble J uv 2, coorser- 
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CTBeHHO. Ha 9TOM 2%Ke pHCyHKe MIpMBeqeHbI KpHBaa 3, OTHOCAIaAca “kK 
paoote (°), B KoTopoli yauTEIBaeTca spdext NlepepaciipewqesieHHA Macc, HO He 
YIHTEIBACTCA Pa3MA3AHHOCTb TeHepallHu, a TakxKe KpuBble 4, 5 u 6, paccau- 
TaHHble NPHOJWKeHHO Ha OCHOBaHUM padoTHI (7) *, B KOTOpoOli mpewnoularaer- 
CH MBYXMe30HHad CX€Ma MPOHCXOXeHWA MKeCTKOM KOMMOHEHTHI UM YyUHTbI- 
BaeTCH Kak 9ekT Nepepacnpeetenua Macc, Tax u adekr pa3Ma3aHHocTu 
ypoBHaA reHepauuu. Kpusasa 4 npegctapasaer odibext, o6ycnoBAeHHI Hecra- 
OHWJIbHOCTbIO 1-Me30HOB, KpuBad 5 —addext, oG6ycOBeHHbIit KOHKypeH- 
Wwe MeKY 3aXBaTOM M paciaOM z-Me30HOB, a KPHBand 6, ABJAIOllLaacs 
cCyMMOi KpHBbIxX 4 u 5,—nouHbIlt TemnepatypHnli sibexr. Kpusaa 6 
HanOoslee NOHO OTpaxkaeT BIHA- 
Hue TeMUepaTypbl aTMocdeppl Ha 
KHTCHCHBHOCTb 2X€CTKOM KOMMO- 
HEHTbI KOCMH¥eCKHX sryuell. Kak 
BHQHO H3 pHCyHKa, Ha OOJIbIUMXx 
BbICOTaX pa3JIHyHe Me*Ky KpH- 
BEIMH +2; ./,.a- TakKe uw 38, c 
OHOH CTOPOHbi, MU KpHBO 6, c 
Upyrou, JIMWb YacTHYHO ObycJOB- 
1eHO acPekTOM KOHKYpeHIHH 
MexX]y 3aXBaTOM 4H paciialom 
=-Me30HOB (kpHBaa 5). Ha_ ue- 
OOUIbLUMX BLICOTAX PasJIMUHe UMe- 
eT IIPOTHBOMOJIOXKHLI 3Hak (KpH- 
Band 6 WeT BbIMe, YeEM KPHBBIC 
1, 2 u 3), mpuuem oHO Hav6ouee 
CYUICCTBEHHO JIA KpUBbIX J u 2, 
He yUHTbIBaIOWIMXx 9pdekTa Tepe- 
paciipeqeseHua Macc. 
IIpenctapuB B Tako dopme 
MeTOL, IIpHMeHxAeMbIM JIronepbe u 
BCJIE 34 HAM MHOTHMH JIPYrMMH pyc. 4. MuotuoctTu Temmepaty pHbIx KosppulHeH- 
HCCJIETOBATeJIAMH, JICTKO BH]CTb TOB, KECTKOH KOMIIOHCHTbI KOCMHYCCKHX JYUECH, 
MpH4uHy ero OWMOO"UHOCTH. ITOT peructTpupyeMoH Ha ypoBHe Mops 
MeTOR 9KBABaJICHTCH BBEEHHIO 
BMe€CTO HCTHHHOM MJIOCKOCTH TeMMepaTypHOoro KoaduuneHta (KpHBaa 6) He- 
KOTOPOH MpOKsBOJIbHOK (KpHBble / uM 2). Ora IMOTHOCTb TeMMepaTypHoro 
kospduuneuta mo Jionepbe Ha OoOubINHX BbICOTaX H3-3a HeyyeTa pa3sMa3aH- 
HOCTH ypOBHA TeHepalluH upesMepHO BeJIMKa, a Ha MaJIbIX  BbICOTAX H3-3a 
Heyyeta addekta MepepacnpemeseHHa Macc HegocTaTouHa, BememcTBve oco- 
6eHHOCTelH CBASH TeMIepaTYPHbIX H3Me€HCHHM Ha MaJIbIX M Ha OOJIbUIMX BbI- 
cotax B AHTIHM MbI 3J}eCb HaxXOMHM TOsIHOe OObACHeHHe AaHOMAJIbHO OOVJIb- 
WOro 3HaYeHHA MOJIOXKUTeMbHOrO TeMMepaTypHOrO KosdpuluenTa, MosyyeH- 
Horo Jitoneppe (4,°). JlelicraurembHO, eCIM 9Ta CBA3b OTpMaTebHa (TeM- 
Mepatypbl Ha ypOBHe MOpaA H Ha OOJIbUOH BbICOTe H3MCHAIOTCA B MpOTHBO- 
NOJIOXKHBIX HalpaBJIeHHAX), TO MOJIOXKATeIbHbIM TeMMepaTypHEI Koopdu- 
IMeHT KaK MOKHO OICHATh M3 KpuBbIX 2 u 6, OyMeT BeMMK, NOpAAKa 0,2 
--0,3% Ha 1° (B 3aBHCHMOCTH OT cTeNeHH cBaA3H) BIA cnoa 50—200 MO (aaa 
cmon 100—200 m6, Kak BUAHO u3 KpuBbIx / u 6, TeMMepaTypHbIK KOsddu- 
uHeHT OyZeT IpuMepHo B 2 pasa MeHbille). Ecum cBi3b MexKLy H3MeHeHHAMA 
TeMMepaTypbI BOSyxXa B BePXHHX M HUXKHUX CJIOAX aTMoc(pepEl OTCYTCTBYeT, 
TO, KaK BUHO M3 PHCYHKa, MOJOKUTeIbHDIM TeMMepaTypHbIM KoappuyventT 
nasa cnoa 100—200 m6 (ompemensnembIt mioljaqbio MexKy KpusbimMu J u 6 u 


* TIpu pacuerax Olin BbIOpanbl cmemyloulNe 3HaYeHHA MOCTOAHNDIX, BXOMALLAX B op- 
mysy (7) pa6orst (’): Maa cpeqHero BpeMeHH 2KH3HH '- H 7-Me€3OHOB 2b 108 
25-108 cek.; quid Macc MOKOA u.- H7-Me30HoB 216 um 276 m,; mA cpemHero Mpodera MesoH- 

? 
revepHpylouleH KOMMOHEHTEI 2o Tormomerua 120 r/cm’; qua mpoOera z-MesOHOB 20 sAMep- 
Koro Mormourerusa 60 r/cM?. 
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opmunatamu 100 u 200 m6) 6yner 0,049% Ha 1°, a gaa carom 50—200 m6 
0,120% ua 1°, B To BpeMs Kak CorlacHO KpHBOM 5 NOJOXKUTeIbHbIM TeMMepa- 
TYPHbIt KOIPuUwMeHT WIA sddexra, OOycJIOBJIeHHOrO KOHKypeHMeli MexKAy 
3aXBaTOM MM pacmayoM xz-Me30HOB, ja cmon 100—200 m6 OyeT BCero JIHIIb 
0,026%, a gaa caoa 50—200 m6 0,044% ua 1°. Ecum xxe cBA3b Mex Ty H3Me- 
He€HHAMHM TeMMepaTypbI B BEPXHHX HM HHKHUX COAX ATMOCHepb! MOJORUTEJIb- 
Ha (uTO MMeeT, HallpuMep, MeCTO VIA CYTOUHLIX H3MCHEHHH), TO TaK HasbiBae- 
MBbIit MOJO2KUTeIbUbIA TeMMepaTypHEIM Kosppuunent Jironeppe OyAeT O1M30K kK 
HYJO WIM MOXKeT CTATb OTPHUAaTeIbHbIM (eCCJIM pOJlb HHXKHAX YpOBHeH Oyjer 
6oble, YeM BbICOKHX). 

3. M3 cka3aHHoro cyleqyeT, YTO Hao OTHECTHCb C OObIOH OcTOpOx- 
HOCTbIO KO BCeM paOoOTaM, B KOTOPHIX WIA ONpeeJIeCHHA BJIMAHHA MeTeOpOJIO- 
THYeCKHX YCJIOBHH Ha MHTCHCHBHOCTb KOCMHYeCCKHX JIyYeH ACHOJIb3yeTCA MeTO]. 
JIronepbe uu emMy aHaslormuHpi. B KauecTBe mpHMepa paccMOTpHM pa6oTy 
Qamota u Jlon6upa (*), B KOTOpOK OMpenetneTcaA BKAa MeTeOpoOJOruyeckoro 
TIPOMCXOXK MECHA B CYTOUHBIMN addekT KocMuYecKHX Jy4eH. [pu onpezetennu 
STOrO BKJIaa aBTOPbI MOJIb30BaIMCb MeToZoM JIionepbe MH 3HayeHHeM MOWIO- 
XKUTeIbHOrO TeMMepaTypHoro KosdduwnentTa, oMmpesxeeHHoro U3 KOppeulAa- 
IMM CpeMHeECyTOUHbIX 3HAYeCHHM MHTCHCHBHOCTH KOCMM4YeCKHX JIydeh (ucipaB- 
JICHHBIX Ha H3MeHeHHe BbICOTH! H300apHyuecKOrO yYPpOBHA, Ha KOTOPOM Iped- 
moslaraeTca TeHepallHA Me3OHOB) C COOTBETCTBYIONIMMH H3MCHCHHAMU CcpesHe- 
CYTOUHBIX 3HAYCHH TeMMepaTypbI BepXHUx cJIoeB aTMOcdepn. IIpu BBeqeHuu 
TOmpaBKH B HHT€HCMBHOCTb KOCMHUeCKHX JIyYeH Ha HU3MeHeHHe BBICOTbI H30- 
O6apnyeckoro ypoBHaA 100 MO cyTOoUuHbIi sdekT yBeMyMBaeTCA MOUTH BABOE. 
Brpemenue xe 3aTeM TOMpaBKu Ha TeMIlepatypy cuioa 100—200 m6 npuBozuT 
Qumota u Jlom6upa K BBIBOLY, YTO CyTOUHbI a*pdekT, ocTaroulwlca mMocse 
yueTa BIIMAHHA MeTeEOPOJIOrHYeCKHX (PakTOPOB, He YBeJIMYMBAeTCA, KAK Ha 9TO 
yKa3bIBaJl pA, ABTOPOB, a HaOGopoT, yMeHbIllaeTCH MOUTH BABOe. OnHaKo 
apoulorMueckHe JaHHble, MIpWBeeHHble B CTATbe BbILMeyKa3aHHbIX ABTOPOB, 
MOKa3bIBaIOT, UTO CBA3b TeEMMepaTypbl BbICOKUX COeB aTMOC(epbI C TemMepa- 
TYPOH HWKHUX COeB WIA CYTOUHOrO XxOa NOJIORKNTeIbHa, MOSTOMY, TIpu 
TipaBUJIbHOM yueTe MeTeOPOJIOrHYeCCKUX CaKTOPOB, «MOJIOMUTEJIbHbIM> Temme- 
paTypHbIN KOSPPHUWeHT MOKeH ObITb PaBHbIM HyJIO WIH MaKe CTaTb 
OTpuUaTeIbHEIM. B To Ke BPeMA JA CpeHECYTOUHBIX 3HaYeHHH Temmepa- 
TYPHI 9Ta CBA3b OTPHIaTebHad (4TO BUAHO Hu3 paboTH (°)), H NosTOMY 
TIOJIOAKUTEIBHBIM TEMMepaTypHbIM KoIpPPunNeHT OynerT OombuIMM. CmeqoBa- 
T@JIbHO, IpaBHJIbHbIit yueT TeMMepatTypHore sddekta He YMeHbIIMT CyTOUHOrO 
gpdekta MOUTH BABOe, a HAOOOPOT, yBeHYMT ero BABOe HIM GOobe. Ana- 
JIOTHYHbIe OCOSCHHOCTH BOSHUKAIOT IPH OMpeeIeHuM poJH MeTeoposornue- 
CKHX (PakTOpoB B cesoHHOM (8) u wMpoTHom (°1!!) scdcbexrax KocmMuuecKUXx 
mye. 

B 3aKuOueHHe aBTOP MOJIb3yeTCA CTyYaeM BbIPAsHTb TIy6oKy1o 6.1aro- 
apHoctTb upod. E. JI. PewH6epry 3a pA WeHHBIX COBETOB. 


Hay4Ho-nccrenopaTembCKMH HHCTHTYT Tloctymuso 
3€MHOrO MarHeTH3Ma 27 VITI 1953 
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Hoknagn Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 1 


PHSHKA 


®. A. KOPOJIEB u B. B. CYXAHOBCKHHK 
ITAJIOH PABPH — NEPO C AW3JIEKTPHYECKUMU 3EPKAJIAMU 


(Tpedcmaszeno axademuxom A. B. lly6nuxosum 30 XI 1953) 


Bpexenuve. CymectBseHHbIM HeZOcTaTKOM 9TalOHa Wabpu — Ilepo 
C M€TA4IJIMYCCKHMH 3epKalaMH ABJAeCTCH NOTMOWeHHe CBeTa B MeTAaJJH- 
YeCKHX CJIOAX, TO BEET K YMCHbIICHHIO CBeTOCHAbI mpH6opa (3, ”). 

Jlyummme MeTaaIHYeCKHe MJIeCHKH MMeIOT OOBINHO Norsomenue A~1—4%,. 
STO NOTAOMIEHHE CBA3aHO C KOHE€UHOH MpOBORMMOCTHIO MeTAIJOB, NOSTO- 
My 3aM€Ha Me€TAIJHYeCCKHX MJCHOK MHOFOCJOMHBIMH MaIeKTpHYeCKUMH 
NOKPHITHAMH JLOJOKHA MpHBeCTH K YCHeXy, CCAM TOJbKO BHIMep2xKaHa HeEOO- 
XOMMMad TOYHOCTh 9PPeCKTHBHOH OTparxalomleh noBepxHoctTu (°°). 

Pan apropos (*?*) gaHuMasca pa3spa6oTKoH TeopHH HM MeTOOB 
pacueTa MHOrOCJOHHBIX CHCT€M, OHAKO 3aKOHYCHHOH aHadHTH4eCKOU 
TeOpHH O CHX Nop ee He CYyIMeCTBOBaJO. 

Tlomak (2?) gaa cayuaa nd =),/4, roe 4) — QauHa BOJHBI, NOyuaerT 
IIpH HOPMaIbHOM ajeHHH WaOcKorO (bpouTa JAHHeMHO-NOApH30BaHHOH 
CBeTOBOH BOJHbI Ha JBYXKOMNOHEHTHOE JHIICKTPHYeCCKOe NOKPBITHE H3 
m Wap WIeHOK C NOKasaTeAMH TIpeOMJeHHA My HM My caeMyrousee BbIpAa- 
wWeHHe LIA aMMMMTYLHOrO KosmuUveHTa OTpaxenna: 


ae Ny [ Ny \™ n, \m 5 (1) 
me) Ga) 
3UeCb My H Nz —MOKa3aTeH NpeAOMACHHA OCCKOHEYHBIX Cpe, 3aMblKalo- 
WIHMX MHOrOCJOHNHOe MOKpbITHe. 

JlerKO BUeTb, 4TO, ECAH aOCOMIOTHAA Pa3HOCTb NOKaszaTeeH NpeJOM- 
JICHHA BCWICCTB, COCTABAAIOMNMX NOKpbITHe |, —A,| MOCTaTOUHO BeJNKa, 
TO yKE pH OTHOCHTCIbHO HeEOOJbINMX 3HAYCHHAX MM BO3MOXKHO NOAyye- 
HHe KospduuNenta oTpaxkenun R=r?, Onuskoro K eMHHUE. 

Hrak, BbIcOKad aOCOJIOTHad pa3HOCTb NOKasaTesehH MpeOMJeHHA IWWe- 
HOK @CTb NepBoe HeEOOXOAMMOe yCJOBMe AHIJeCKTpHYeCKOTO 3epKavJa. 

Tlepeyvc.IMM KOpOTKO OCTaJbHbIe TpeOOBAHHA K AHIJCKTpHKaM MHOTO- 
CNOHHBIX MOKpbITHH: 

1) orcyTcTBHe NOTJOMeHHA B BLIOpaHHOM OOMACTH CleKTpa; 

2) busMuecKaH, XHMHMYeCCKad HW MeXaHMYeCKad YCTOHYMBOCTh MVCHKH; 

3) cTaOHbHOCTb CBOMCTB N€HKM CO BpeMeHeM. 

OntuuecKHe CBOHCTBA MHOTOCAOHHHX AHIACKTPUUC- 
CKUX NOKpHTHH. Popmyaa (1) Zan amnauTy LHOTO KoappunHenta OTpa- 
*KCHHA CIpaBewiMBa He TOJbKO Wid Nnd=)hy)/4, HO H Booome AA 
Nd. = Sh_/4, vac. S=1, 3,.9,.-- ; 

Ecau cuektp oTpaxkenua (mapomyckaHua) MHOrocAOMHOrO MOKpbITHA 
xapakTepusoBaTb modymupHnol Ad oOacTH MaKCHMaJIbHOTO OTpaxkeHHA 
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({MHHHMAIbHOFO MpOMyCKaHHA) B JVIMHaX BOJH, TO MOMKHO MOKa3aTb, TO 
x 
A. =f, (2) 


rie f =f (Mb, M4, M2, M3, mM) —HeKoTOpad yHKuUMA OT MoOKasaTeweu Mpe- 
JOMJCHHA H “YMCA WICHOK. 

B uacruom culyyae 7-clofHOro MOKPbITHA C Mo = 1; M1 = 2,3; Ne = [35 
H ng = 1,5 mia‘ = 5800 A nomyuaem cleRyIOULy!o 3aBUCHMOCTb MOJYWIMPHHbI 
MaKCHMyMa OTPaxKeHHA OT BeJIMUYMHBI S: 


s 4 3 5 al 9 41 
Ar Bp Ab i, 2840. , 947) . “568 77406.) _ 316 258 


B ote OT MHOFOCJONMHEIX (PUJIbTPOB, AMWIEKTPHYeCKHe 3epKaJla ITa- 
joua @Madpu—Tlepo xemaTebHO MOJIYYHTh C BO3MO?KHO OoOJlee HIMPOKON 
Moocol OTPaxeHUA, YTO M OMpeyedaeT BbIGOp s = 1, T. e. nd = o/4. 

Jaa nouyyeHua MOmOOHbIX 3epKasl HCMapeHHeM B BakyyMe OblIa HCHOMb- 


30BaHa YCTAHOBKa, MO3BOJIAIOMAA KOHTPOJIMPOBAaTb TOJIMMHY MJIeCHKM B XOJLC 
Y ucnapeHua. B kayecTBe JH- 


ie QJICKTPHKOB ObWIH BbIOpaHbl 
wie a yS cymbdun wuuka ZnS cio- 
a 7 c 7 aaa KagaTellemM lpemomuexnus 
EN a= n, = 2,3 u Kpvomut NasAlFs 
Lai c mMoKasaTeslem lpestomse- 

60 ue Ae HUA Mo= 1,35. 
I YMOMSAHYTHIM cimoco6cM 
x : Ate ObLIH NomyIeHb! 3-, 5-, 7-, 9- 
9 wu ll-cnolimprle MaeKTpH- 
V4 2 qeckue MOKPbITHA MIA pas- 
aa 1HYHBIX OOacTeH CieKTpa. 


Ha puc. 1 B KauecTBe mpu- 
Mepa MpHBeeHbI CIIeKT- 
paJIbHbIe KPHBbIe oTparxke- 


HUA 7-CJIOHHOTO JH9JIEKTpH- 
Puc. 1. CiekTpambuble KpuBble OTpaxkeHua u abcop6- yecKoro sepkana c nd= 
WHM MHOPOCJOHMHbIX IHIICKTPHYeCKHX NOKpbITHH = 1450 A (1), 9-cnotinoro 

? 


Cpt F000 5000 70004 


—— 


3epKaia Aaa nd = 1625A 
(2) 4 kKOMOnHMpoBaHHoro 11-cnofHoro sepKana pA nd; = 1365 A u 
Nody—= 1625 A (3). Tam xe gua 7-cHoMHOrO AMeTeKTpw4ecKOrO NMOKpBITHA 
IpHpeyeHa KpuBaa (4) adcop6unu A, KoTOpam craHOBHTCA 3aMeTHOI MHUUIb 
mpH }—~ 4700 A nu cpaBHuredbHO OBICTpO BO3pacTaeT B CTOPOHY MeHDIINX 
JIMH BOJIH. 

CrektTpaJibuble KpuBbie J u 2 THMMUHI AIA TaKoro posa sepKal. Onn 
XapPaKTePH3YIOTCA WIMPOKHM WeHTpasIbHbIM MaKCHMYMOM, pe3KO OOpbIBal0- 
IMMMCH B CTOPOHY KOPOTKUX JVIMH BOJIH MW WaBHO CMaaiouluM B JIMHHOBOWI- 
HOBYIO O6.1aCTb, HM CepHeH BTOPHYHEIX WIM MOOOUHBIX MaKCHMYyMOB, KOTOpbIe 
OCOOCHHO YYBCTBUTECJIbHbI K TOYHOCTH HaHeCeHMA BCero MOKPHITHA M OGvIaaloT 
MOSTOMY IIOXOM MOBTOPAeMOCTHIO. OTHM, KCTaTH, H OOBACHAeTCA TO pasHo- 
oOpa3sve OTTeHKOB, KOTOpOe OCOGeHHO 3aMeTHO B MIpOXOMAIeM cBeTe JIA 
MHOPOCJIONHBIX '/4-BOJIHOBLIX TOKPbITHH, HaHeCeHHbIX, Ka3aslocp Obl, TIpu 
COBepUICHHO OMHAKOBBIX YyCJIOBUAX. 

I9Tanon Dabpu—TIlepo c AnanmeKTpuUeCKUMA 3e€Dp Ka- 
Jamu. YpenwyenweM uncla ciOeB MOKpbITHA BCerqa MOXKHO oObuTECA 
HeoOxoyMMoro KoopPPuuneHTa OTpaxkeHua B 3amaHHo oOGmacTH cnekTpa. 
Ojnako yBemuyeHve 4WHCNa COB BeeT K YBeIMYCHMIO KOMMUeCTBA MeCTHBIX 
ayKTyalHit MMOTHOCTH MOKPHITHA, KaxKaAt U3 KOTOPbIX MelicrByeT KaK pac- 
ceuBalolulMii WeHTp. Orcioma cieqyer, 4To 3afaya momyuenua MaKkcHMavb- 
Horo OTPpaxKeHHA MPH MHHUMAIbHOM YMCJIe MWICHOK eCTb BOMpoc BO3MOxHO- 
CTH MOJIyYYeHHA MaKCHMaJbHOro R upH nouwrn Hysepom A, 7. e. OCHOBHOT 
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BOMPOC WesecooOpasHOcTH 3aMeHbI MeTaJWIMYeCKUX 3epKaJ sTavlona Pabpu — 
Tlepo MHorocnoHHDIMH .HaJIeKTPHYeCKMMH MOKPbITHAMH. 

CriekTpaJIbHbie XapaKTepHCTHKH 
-MHOTPOCJIOHHbIX IOKPbITHH, mpHBe- 
MeHHbIe Ha pue. |, NOKa3bIBaioT, TO, 
BO BCHKOM CJlyyae, B JJIMHHOBOJIHO- 
BOK oOOJlacTH CieKTpa, HaunHasa c 
h~ 5000 A, sta s3anaua moxerT 
ObITb C ycrexom perena. 

Ha puc. 2 mpeacrapiena MuKpo- 
(boTorpaMMa 3ejleHOH HHMM pTyTH 
h 5461 A, paspemennoi sTan0HOM 
‘Maodpu — Ilepo c 7-coiinpimMu nH- 
QJIEKTPpH4CCKHMH 3epKasiaMu, (J), 
CHeKTpaJIbHble XaPpAKTePpHCTHKU KO- 
TOPbIX MpHBezeHbI Ha puc. 1, Kpu- 0 40 6 120 60 20 20 
ebie_/ u 4. Kpusaa 2 puc. 2 npen- n (A) ——> 
CTaBIAeT MHKpOodoTorpaMMy CHHM- 

Ka JMHMH ) 5461 A, paspemennoli Puc. 2. Muxpodotorpammp seaeHoi au- 


9TaJIOHOM ¢ CepeOpsHHbIMH sepKa- HM pryTu > 0401 A. 1— cHuMoK c ata- 
jlaMu. JioHOM PaOpu — Ilepo c 7-caoHubIMu yH- 


S QJIGEKTPHYCCKHMH 3epKasamu, R= 94%, 
IIpu BaBoe MeHbUIeH 93KCNO3H- 7 — 6%, sKcmosnuna f & 2 cex.; 2—cHu- 


agHuH y 9TatoHa W@adpu—IIepo c_ ox c stasoHom apn —Tlepo c cepe- 
M2eKTpUYeCKUMH 3epKaslaMH MO- OPAHBIMH sepKanamu, R= 92%, T—4%, 
TepHenua sHauuTenbuo Oompme, “4=4%) 2KCuosunua fa:4 cex. mpu 
, TIpO¥NX PaBHBIX YCJOBUAX 

geM y 9TalOHa C CepeOpAHbIMH 3ep- 

KaJlaMH; CJIe@OBaTeJIbHO, cBeTOCHIa 

NONyuaeTCA B COOTBETCTBHH ¢ TeOpHeli MpHMepHO B 4 pasa Ooubuie. Beccmop- 
HbI TakKe MpeMMyUlecTBa B KOHTPacTHOCTH M paspelilatolleH CMOcOOHOCTH. 


BpBOZH 


1. M3 pcex cyllecTByIOUlHX BHJOB NMOKpPbITHH WIA sepKall 9TaloHa 
@Ma6pu —Ilepo myaummu saBasiotca |/4-BOIHOBbIe (Ss =1) MHoPocsOHHbIe 
WMIJIEKTpHYeCKHe MOKPBITHA. 

2. BosMoxHO MpakTH¥ecKoe oJlyyeHvHe TaKHX MOKPbITHH C BbICOKHM 
KosuuenTom oTpaxkenua R ~ 0,95 u Oomee u Kooduunentom aOcopouuu 
A—-O B BuAMMO HM MHDpakpacHoH YacTax cieKTpa. 

3. Sranon PMabpu—Ilepo ¢ muaeKTpu4ecKUMH 3epKaaMH OOJlamqaeT 
6obiIeH CBETOCHJON, YeM aHaJIOrHYHbIM UpHOop c MeTa/MMIeCKUMH 3epKa- 
JIaMH, HW HeECKOJIbKO OOJIbIeH pa3spellaouleh CHIOM BBULY BOSMOXKHOCTH IIpH- 
MeHeHMA GOmbUHX R. 

Iloctyn“10 


Mockosckuit rocyapcTBeHHbIM YHHBepCuTeT 4 XI 1953 
um. M. B. Jlomonocosa 
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Hokaaye Akagemun Hayr CCCP 
1954. Tom XCV, Ne 1 


PH3BHKA 
K. B, HEJIbCOH 


C — H-KOJIEBAHHA B NOJIMM30BYTHJIEHE B 3ABHCHMOCTH 
OT CTENEHH MOJIMMEPH3ALMM 


(IIpedcmasneno axademuxom A. H. Tepenunoim 28 XII 1953) 


KoaeOaTetbHbie CHeKTpbI OO/bIIMX MOTeKYuI ee HEZOCTATOUHO U3y4e- 
HbI, MPH¥CM HHTeplpeTaluA UX HaTaIKHBaeTCA Ha 3HAYMTeAbHBIe TpyTHO- 
ctu. IlosToMy BbIABJeHHe pa38IHUHbIX 3aKOHOMEPHOCTeH B CIeKTpaX BBICO- 
KONOJHMCpOB pal[HOHaIbHO BeCTH MOCAeCOBATebHO, HAYHHAA C CaMbIX 
HH3KOMOJCKYJAPHbIX (opM. 

B nacTosmed paOore Onlin UCCTeOBAHbI CHCKTPbl KOMOMHANLHOHHOTO: 
paccexHHHA MOMM300yTHeHa CO CTeNeHAMH NOWHMepHsayHA n= 2,3, 4,5 
un ~ 16. IIpwroropsenue TakuxX MOHOAMCHepcHbIx dpakuni mpemcTaB- 
WAeT OOMbMINe TpyHOCTH* MH mpaK- 
THYCCKH OCYUIECTBHMO TOJbKO JA 
HH3KOMOJC€KYJAPHBIX PopM. 

CneKTpbl CHHMaJIHCb Ha NOCTpO- Fee | May ERGS eee CM Vip, GMT HR CME 2 
€HHOM HaMH CTeCKJIAHHOM JBYX- 
IPH3MCHHOM clieKTporpame co 


Ta6auna t 


cpefquel mucnepcuef 32 A/mm B seer pe eo 2988 | 
o6macTH 4961 — 5025 A mph HeHs- 4 | 2863 2904 2953 2989 
MeHHOH TemmepatType ~ 30°. B Ka- 5 | 864 2904 9953 2989 
yecTBe BOs0yxXaiomero cBeTa 16] 2868 2904 2952 2989 


CAYKUMa MHHHA pTyTH Ang 4358 A, = —H-—__ 

B nowayueHHbIX CIeKTpaxX H- * B TpuMepe uactoTa vw, MOBHAMMOMY, 
Mepa, TpuMepa TeTpamMepa H TeH- TaKHKe HMCCTCH, HO H3MeEPHTb e€e€ C YBepeH- 

: : HOCTbIO He YfasOCb 

TaMepa H300yTHeHAa, a TakK2Ke 10- 
MMepa CO CpeHHM MOJIeKYyJAp- 
HbIM Becom 800 paccmaTpuBaetca yuactok oT 2800 yo 3000 cm. B 9Tom 
WHTepBase pacnooxeHb! yacrornt C — H-KoweOannit B rpynmax — CH, — 
yu — CHs. 

Kak yoxe Opin0 moKxasano (*), B pesybTaTe NOAMMEepHsalluH Us00yTHeHA,. 
HauwHad C HH3KOMOJeCKYAApHbIX QopM, OOpasy1oTcA NOMHMepHble MOVe- 
KYJbl BUA 


| 
SCH ee 


CH; It 


¢ BBOHHOM cBa3bIO C=C wa Kone Wen. 

U3 ra6a. 1 BuAHO, UTO NpH BO3pacTaHHH MOWJeKyJIAPHOrO Beca 3Hade~ 
HMA YacTOT BaweHTHBIX C — H-KomeOaHuh B NOMMM3800yTHAeHe MpakTHYeCcKH 
OCTaIOTCH H@H3MCHHBbIMH. 


* Oru mpelapaTbl Obluin MpHrOTOBIeHbI Ha Kadespe OpraHHyeckoH xuMHu BoeuHo- 
MequuMACKOH akanemun um. Kupopa npod. A. M. Caodoqunbim. 


c 
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Ilyrem TujaTeIbHO BBINOJHCHHOTO MHKPOPoToOMeTpHpoBaHHA CHeKTpOB* 
o6pa3l0B C pa3sIM4HOu IJIHHOK NOAMMMepHOH YenOuKH BbIABACHO mepepac- 
mpe Le weHHe MHTCHCHBHOCTeH 
yactot C — H-Kose6annui. Mux- 


ahh 


3 3 q 

— Se popoTorpaMMB!,  lpecTaB.1eH 

sS§ 8 8 HbIe Ha puc. 1, NoKasbiBaioT, 
eset is uTO IIpH BOspacTaHHH cTeneHH 
\s 8 | nOJHMepH3alHH B pacmpeszele- 

Eo ies ' HHH HHTeCHCHBHOCTeH HaOJIO/La- 


IOTCA CYILECTBCHHbIC H3MCHCHHA. 
XapakTepHo, 4TO BCe yKa- 
3aHHbIe B Taba. | yYaCTOTHI pac- 
MOJOMKCHHI Ha CHAbHOM qoue, 
KOTOPHIH, BO3MOXKHO, IpeAcTaB- 
aaeT co6oH Ha6op yacrotT C — 
H-KomeOaHHh A pa3MUHbIX 
TpOMe X YTOUHBIX NOJO#KeCHHH 
rpynn.— CH,— u —CHg, mpH 
BpallaTeIbHO - KOMeOaTe IbHOM 
3aTOPMOXKCHHOM JBHKCHHH BOK- 
pyr @€HHHUHEIX cBa3eH C—C. 
H3 nocweoBaTebHOrO pac- 
CMOTpeHHA MHK pooTorpaMM 
CHeKTpOB NOmMM3s06yTHeHa co 
CTeNeHAMH NOJHMepH3alHu n= 
= 2,3,4,5 (cm. puc.l, a—2) 
BHIHO, UTO MaKCHMYM Y, Ip | 
HapacTaHHH NOJHMepHOH Moe 
KY Jbl 3aKOHOMepHO YObIBaeT 10. 
CpaBHeHHIO C MaKCHMYMaMH vy 
HW Ys, KOTOPHI€ WpaKTHYeCKH He 
MCHAIOT CBOCH MHTCHCHBHOCTH.- 
M3 cpaBHeyua 2 (n=5) x 
0 (n= 16) caenyeT, 4TO u pH 
HU3MCHCHHH CTe€Me€HH NOAHMepH-. 
3auHH B 8 pasa HaOmOMaeTca Ta 
Ke 3aKOHOMEPHOCTh, T. e. Ma- 
KCHMYM, COOTBeETCTBYIOIMHH da-. 
cToTe ¥,, B CHeKTpe nomMH300y-. 
THIeHa c m =~ 16, ocnaOmeH Ha- 
CTOIbKO, YTO Ha MHKpOdoTo-| 
rpaMMe ero yxe He BUZHO. BTo 
BpCMA KaK MaKCHMYM Y, C poc- 
TOM f OCMaOeBaeT, MAKCHMYM Yq\ 
cTaHOBHTCA BCe GovIee OTUCTIH- | 
Puc. 14. Muaxpodotorpammpt ciektpop C — H- BDIMH UpH 1 ~ 16 uMeeT HHTEH-| 


KoneOann B nomMH300yTHAeHax c pa3auunoi CHBHOCTb, NOUYTH paBHYIO HHTCH- 
cTeMeHbiO MOJMMepH3sayHyH nN. A—N=2; 6— CHBHOCTH Vo H Vz. | 


n=3, 6—n=4, 2—n=5, 0—n= 16 Ha6miomaemaa  3aKOHOMep- 
HOCTb, OUCBHAHO, HE MOKET) 

ObITh OOBACHEHA MPOMOPUMOHAMbHOCTbIO HHTCHCHBHOCTeH COOTBeETCTBYIO-! 
mux KOMeOaHHH 4YNCAy pacceHBalomux — CH,— u —CHs-rpynn B ene} 
Hume O6bema. | 
BeseacTtBHe Toro, 4TO clekTp NomuusoOytunena B o6sacTHI 
2800—3000 cmt umeeT cnOx#KHYIO CTPpyKTypy, TaK Kak cloqa Hapany c} 


—2954cm" 
=< 295 em! 


=< 26670m! 
Hg 496 


& 
Hg J0254 


+2953 om! 
= 2904cm 


—— 2863 cm! 


= 2904 em" 


~<- 2664 ¢m' 


aa 


= 268 ¢m" 


Hg 495/A 


* MukpopotorpaMMbl MOuJyYeHb! Ha perucTpupyloulem MuKpodotometpe B JIPTH) 
AH CCCP H. H. Eqpemospim, 3a 4To Bblpaxkaem emMy OnarogqapHOCctTh. 
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‘BaeHTHBIMA C —H-KoneOannamu nonagaioT ob6epTonn edopMalHOHHBIX 
 KomeOannit 


H ~~ 
“et m0 


‘B HaCTOAMCe BPEMA 3aTPYAHHTCbHO LaTb H3JIOHKCHHBIM JKCIECPHMEHTAIIb- 
‘HEIM (aKTaM OJHO3HAYHYIO MNTepmperalnio. 

OHO H3 BO3MOXKHBIX OObACHEHHH MOMKeT OBITh CeTaHO, HCXOLA 43 
Tipe AcTaBeHHH O MOBOPOTHOH H38OMePHH: eCJIH MpeANONO#KUTb, ATO Y, 
MHTCHCHBHEE OT TpaHC-H30MepOB, a Y4— OT H3OrHYTbIX, 3aKOHOMePHOe 
M3MCHECHHE HHTCHCHBHOCTeH OOLACHACTCH YBEMHYCHHEM CTaTHCTHYeCKOrO 
‘BeCa H30rHYTHIX H30Me€pOB pH YyAAHHEHHH WenouKH nomMM300yTHIeHA. 
OTO cormacyeTca c TeM, TO WHHHBIE WeNOUKH CHAbHee 3aKpy4eHbl, 
H@2XKeH KOpOTKHe (?). 

Baaronapio ua.-kopp. AH CCCP E. ®. Tpocca 3a BHumanve K pabore 
_u mpod. M. B. Boapkenuitefina 3a WeHHBI€E KpuTHuecKHe 3aMeuaHHA. 


) Jlennurpaicku rocyapcTBeHHbIH yYHUBepcuTeT lloctynuao 
um. A. A. )KqanHopa 14 XII 1953 
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Jloxnayge Akaygemun Hays CCCP 
1954. Tom XCV, Ne 1 


PH3SHKA 
K. M. NOJIMBAHOB 


K TEOPHH HU3SMEPEHMS » uw ¢ NOJYMPOBOAHUKOBbIX 
®EPPOMATHETHKOB 


(ITpedcmasrzeno axademukom A. A. Jle6edesuim 28 XII 1953) 


B paOorax (',*) aBrop moka3aq, kaK Ha OCHOBaHHM ABYX ONBITOB (9/1eK- 
TpHYeCKOTO HM MarHHTHOTO) MOxeT ObITh ONpeeeHO OTHOWICHHE MarHHtT- 
HOM MpOHHWaeMOCTH K MpoBoyzumocTH oOpasya. M3 npupeweHHbIX Teope- 
THYCCKHX BHIBOOB Ce kyeT, uTo 

Zo ly = hye. (1) 
Smecb Z,— KOMIIMEKCHOe ZICKTPHYeECKOe COMPOTHBAeHHE pH BKMOUeHHU 
oOpasia B 3JeCKTpHyecKy1IO Welb; Zyl? — KOMMMeKCHOe 9eKTpHUeCcKoe 
CONPOTHBJeEHHE, OOYCOBICHHOeE BHIKJIOUeHHeM OOpa3sija B KauecTBe Cep- 
WeuHHKa KaTyUIKH, cosepxKaueHh m BUTKOB; k, — NOCTOAHHAA, 3aBHCAIAA 
OT *opMp! OOpasuoB; » — KpyroBas yactora; » = pw, — jp, — KOMNMEKCHOe 
SHaYeCHHeE MarHHTHOH MpOHHWaeMOCTH BeeCTBA; o — yJebHad 3eKTPH- 
yYeCKaA MpOBONHMOCTb OOpasila. 

IlpeqioxenHpli MeTOA ABYX OMbITOB uMeeT OCOGeHHOe 3HaueHHe LAA 
OMpeeNeCHHA MapaMeTpOB MNOTYMpOBOAHUKOBHIX (dbeppoMarHeTHKoB (dep- 
PHTOB), MPpOBOHMOCTb KOTOPbIX 3aBHCHT OT YaCTOTH! HM TakKe MOKA 
ObITh ONpemenena H3 onbita. YROOHO MpeAcTaBAATb, YTO MPpOBOLHMOCTb 
o6ycNOBIeHa KOMMJICKCHOH MQHINCKTPHYeCKOH MpOHHINAaeMOCTbIO, T. eC. 
YTO 

(2) 


TipH KOMMJICKCHOH MHIICKTPHYeCKOH MpOHHWaeMOCTH ¢ = ¢, — Jeg, 3aBH- 
CAMeH OT YaCTOTHI. 

B takoro poza OHKOMIeKCHOH Cpee TOMbKO H3 OMHOFO 9JCKTPH- 
yeckoro onpita (Z,) HH OMHOTO MarHuTHOrO onbITa (Z\y) NPHHWHMHaIbHO 
H€Jb3H OnpeneruTb* o6a napametTpa p HU ¢€, TaK KaK B COOTBETCTBYIOWHX 
MeTOZax, mpeaqmowenHyx B. A. Baegencxum (3,9) uw B. K. Apkayzpespimm 


o 


SG = Jey 


(4,5), o6x3aTe BHO NOMaraeTCA U3BECTHOM MpOBOAMMOCTD. 


JlehcTBUTeIbHO, Ha OCHOBa€2HHH KadKJOTO H3 OMbITOB MOMCT ObITb CO- 


cTaBJeHO TOJbKO OHO KOMILI€KCHOe YpaBHeHHe, He NO3BOJAIOULEe Ope- 


J@NHTb [Be HCH3BECTHBIX KOMIJ@KCHbIX BeJIHMUMHBI } He. 
Metox AByX ONBITOB, NpeAO#KeHHIM aBTopom B 1941 r., mpuromzen u 
WIA oOmpeketeHua MapaMeTpoB OuKoMMAeKCHOH cpexbnl. B mnocaeqHem 


* Ecau He TOBOPHTb O TPHBMAbHbIX CAYYaAX HH3KHX YaCTOT HAM TOHKHX MJaCTHH, 
KOr a TiapaMeTpbI 


| Oy Uoa? | =| w2Uy Weg ca? | = (27a / Ap)? | vE| < 1. 
B MpHBoaMMBIX BbIPAKeHUAX Uy = 47-10-9rH/CM, Uofo9 = Cc *, Ag— AIMHaA BOJHBI B 
CBOOOAHOM MIpocTpaHcTBe, @— noOAyTOMMIMHA OOpasiya. 
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caly4ae, OLHAKO, KpOM€ NpOH3BeAeHHA ABYX HaHJCHHbIX H3 OMbITa BeAH- 
yuH (Z, H Zy) HY2KHO BOCIIOIb30BaTbCA HX OTHOWICHHEM, KOTOPOe MIpH. 
Hae KalleM BbIOOpe ONbITOB NPpHBOAHT K paBeHCTBY 


Zy | Zo = koF* (V jo ps). (3) 


3necb k,—NOCTOAHHAA, 3aBHCAad OT PopMbI OOpasnoB, a F — PyHKyHA, 
BU, KOTOpOH MOxeT ObITh 3apaHee Halen. 

IIpemmaraempii MeTO B 3Ha4HTebHOH Mepe aHasorMyeH onpeese- 
HHI0 BOJHOBOFO CONPOTHBJCHHA HM MOCTOMHHOM paCcipocTpaHeHHA M3 OMbI- 
TOB KOPOTKOFO 3aMbIKaHHA H XOMOCTOTO XOJa JJHHHOH HHH. B ZaHHOM 
clyyae OMpeLeHeTCAH BOJHOBOe CONPOTHBJeHHE Cpe bl 


7 tig 
— ft 1905 Y/ & (4). 
Ege € 
WH ee NMOCTOHHHAH paCipOCTpaHeHHA 
eee 
1 = Vijopors =f 5— Vee. (5) 


[Ipaxtuyeckoe OCYIIeCTBICHHE 9Je€KTPHYeCKOrO MH MarHHTHOTO OMBbI- 
TOB, COOTBeETCTBYIOUIMX OHH JpyroMy, MOXxKeT ObITh MpOH3sBeeHO Ha 
KOJIbUeBLIX HIM TpyOuaTbIx oOpasyax (puc. 1 Au 5H), BKaNOUeHHbIX B 
KOaKCHAJIbHY1!0 JIMHHIO. 

Ji KOJIbUeBHIX OOpPa30B B Ma&rHHTHOM OMbITe JOJOKHO OBITh B3ATO 
KOJbIO BOHHOH TOJMUMHbI (B WeAAX COOTBETCTBUA YTpaHHHblxX 
yCOBHA* B 9JEKTPHYCCKOM HM MarHHTHOM OMbITaX), YTO MerKO OCYUIeCT: 
BIACTCH  HaIORKCHHEM ABYX KOEN, OOBEHHEHHBIX NO oOpa3syromel 
OOWMM NPOBOLALIHM 9KPaHOM. 

IIpu TakoM npoBeyeHHu ompita 

In (72/7 i “ 
= Zy = = In 2 th(m + jn), (6) 
re 


m+ jn = j=" Ve = 72a. (7) 


Jia tTpyOok (B WesAX COOTBeETCTBHA TpaHHYHbIX YyCJOBHH B ABYX 
OnbiTax) NMOABOA TOKa B 9JCKTPHYECKOM ONDITE JOMKEH OCYIICCTBIATHCR 
CHMMCTPpHYHO NO BHYTPe€HHEMy H HapyKHOMY KOaKCHaJIbHbIM MpOBOsaM. 
B TakKoM calyy4ae IPH re—y KY Sr 


< Ice rete | 
~ 4axrth(m + jn)’ Zu = — th (m + jn) (8) 


. Ug lf 
npu m + jn = y= 


Kak BHHO 43 ypaBHeHHn (6) u (8): 


ut KOUIeL 
V 252. 


60V 2 In (rp / r;) 
as TpyOox ** 


ViZe4s ais ; 1 2x 
eae al wane th (m “ai Tt) tae Sora? (10) 


= =. th(m ina e (9) 


Takoe COOTBeETCTBHE MOXKeT ObITb MOCTHTHYTO HM CHMME€TPHYHBIM TOABOMOM TOKa 
B IIEKTPHYCCKOM OTBbITe. 
** B cayyae HeOombumx oTrHomenni 1/(rz—7,) TOpueBbie noBepxnocru TpyOKn 
AOJOKHBI ObITb MOKPbITbI MPOBOAADIMMM COAMM JIA TOPO, UTOObI B MarHHTHOM oOMbITe 
MPOHHKHOBeHHE MOI MpOHCXOMMIO TOMbKO B palMabHOM HalipaBuenun, 
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-HHE, PCEKOMCHTYCMOE JIA KOVIeW HU «TPyOOK«, HE 


Tlouaras 


th (m + jn) = Te’, (11) 
ONpeeIW€M SHAYeHHA mM HM NO U3BeECTHbIM opmyJam 
ue al COST 2T sin ; 
HaxOuM H3 (7) 
= n—jm 
Ve = cial Ko. (13) 


Suasi KOPHH MPOH3BeeHHA MH OTHOMICHHA KOMIVICKCHBIX MPOHHWaeMo- 
CT€H, JICrKO HaHTH WH CaMbIe€ BeJHUHHBI. 

AHaJIOrHuHEI MeTOA MOxeT ObITh NPHMeHeH H AAA GaacruH IIpxMO- 
yroubHoro ceyenua. IIpH ycaoBnu, To mIMpHHa UactTHH 2b MHOTO Goubme 
AX TOJIUHHE 2a, HMeeM 


= 5 
Zu, = “7th (m + jn), eee ee (14) 


mpu m+ jn = ya. 

JlambHehmmee onpemeseHHe p He BeeTCH MyTeM, aHalOorHyHbIM H3- 
JOXKeHHOMy Bye. J]Ba ONbITa C MWacTHHaMH JA oNpeenenusa | U 
IpOu3sBo,HIuCb BpokMaHom, Jlayauurom u Cre- 


“HeEKOM (°), IPHMCHABINHMH H3JIMINHe C10%KHYIO er, 4 
MeTOJHKY pacueTa, OTJIHYHYIO OT ykKa3aHHOl 2h 
aBTOPOM. 


Kpome Toro HYyKHO 3aMeTHTb, YTO ONbIT C 
WwWacTHHaMH oOOwlaqaeT TPpeMA CYLIeCTBeEHHbIMH 
He JLOCTaTKaMH NO CpaBHEHHIO C PEKOMEHYeCMBEIM 
3e€Cb M€TOOM KOJIell UH TPyOOK: 

1) mp oOpasoBaHHH MarHHTHOH wenu U3 
IIPAMOYIOJIbHBIX WNaCTHH HeCH30EX%KHbI BOS AYII- 
HbI€e 3a30PbIl, HeOHOPOAHOCTH NOJA MU HeoNpe- 
J@NCHHOCTb pacueTHOH Hub 2 OOpasua; 2) B 
OMbITaX C WWacTHHaMH TpyAHee NomMaetTcs pac- 
yeTy HHAYKTHBHOE COMPOTHBJIeHHe HW EMKOCTHAA 
IpOBOHMOCTb, OOYCJOBJCHHBIC NOJIeM B BO3- 
myxe; 3) Heib3d MPOHSBOAHTb H38MepeHHA Ha 
oOpasilax, HMeIOUMX NMoMepeyHoe ceyeHHe C CO- 
H3M€PHMBIMH pasMepaMH CTOPOH, TaK Kak B Ae 
MOCueqHeM culyyae Head paccmatpuBarb aex- PMC. 1. IaeKTpuyeckult! w 

MarHHTHBIH onbith. A —nHa 
TPOMArHHTHOe Nose KaK NONe, OOpasyeMoe Pac-  onpyesux odpasnax (pamu- 
MpOcTpaHeHHeM ABYX IVIOCKHX BCTPCUHEIX BOJIH; aJIbHOe IIEKTPH4YeCKOe MOM); 


BMecTe C TeEM B Culyy¥ae MwacTHH gKpaHupoBa- 4— Ha ,TpyOKax" (mponosb- 
HOe€ IJEKTPHYeCKOe Oe) 


MOKET OITh OCYIICCTBJICHO. 

Ilpu orcyTcTBHH 9KpaHupoBaHHA B OOpasiaX C COM3MePHMbIMH pas- 
MepaMH monepeyHoro ceyeHuA conpoTuBenua Zy HM Z, BbIparxkaloTca 
HHbIMH, 3HaYHTebHO OoIee CORKHIMM BHIParxKeHHAMH. 

Tak, [uA Kouba Cc NpaMoyroJbHpIM ceyeHwem AB= 2a X 26 mpu 


A<r>>B umeem 
AB 64 i 
Vapi Dae OPo » f ie oad >, i (@ mh ee i : (15) 


2 p2 
pkP ue 


A2 B* 


re p hH R—ps HeEYETHBIX HCE. 
BecbMa BePpOATHO, YTO B pe3yJbTAaTe pa HeEOOOCHOBAaHHHIX oNy- 
meHuii MHOrHe H3 HMeCIOIWAXCH 'B MAuTepaTrype MaHHEIX O YaCTOTHBIX 
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XapaKTepHCTHKaX » HW © ABJIAIOTCA HCTOYHDIMH. Tak HanpHMep, BepOoxTHO, 
MMeCHHO TaKOH HETOYUHOCTbIO ABJACTCH WPHBETeHHaA B IIMTHpOBaHHOH 
pa6ore Bpoxmana, Jlayuura u Creneka yacTOTHaf XapaKTePHCTHKa Mpo- 
HHUAeCMOCTH BeUIeCTBA, JCHCTBUTebHad YaCTb KOTOPOH CHadaJa BOSPacTaeT 
 4YacToTOn. 


TloctynHus0 
7 MLS 53 
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Woxnaagn Ankagemun Hayrx CCCP 
a 1954. Tom XCV, Ne 1 


PH3SHKA 


H. A. TOJICTOH u H. H. TKAYYK 


BPEMS PEJIAKCAUHY JIIOMMHECHEHUMH 3AKUCH MEJIM 
M ErFO TEMIIEPATYPHAA 3ABACHMOCTb 


([Ipedcmacaeno axademuxom A. H. Tepenunom 26 XII 1953) 


1. Sakucb Mew OTHOCHTCH K uNCTy HauOomee TOLpOOHO u3sy4eHHEIX 
NOTYMUPOBOAHHKOB. OTHOCHTebHad MpOCTOTa OOHAPY2XUBAeMBIX C10 CBOLCTB 
‘MO3BONMIa UpeAIOKUTh KOHKPeTHBI€E CXeMBI NOYNPOBOAHMKOBOrFO 
MexaHu3smMa Cu,O ('). Tloz06Ho MHOoruM mpyruM MNoOsyNpoBos_HNKaM, 
SaKuCb Meu OOMaqaeT CNOCOOHOCTHIO JIOMMHECIIMpOBaTb B 6M3KOL 
wupaxkpacHoH oOactu cmeKtpa (*). Ecam ucxogutTb u3 mupemcraplenua 
00 eMHCTBe HIM, MO Kpaliveli Mepe, TeCHOM CBH3H Me€XaHH3MOB (oTO- 
MPOBOMMMOCTH HW JIOMMHECICHUMM, TO uCCAeMOBaHHe PeMaKCallMu JIOME- 
HECHCHUHH JOJXKHO ABUTbCA BaXKHBIM 3BeHOM B KOMIIJICEKCHOM M3y4eHHH 
eTOrO oOaynpoBoyuuKa. Bpicrpota pewaKcalluW CBeYeCHHA BHIXOAUMT 3a 
Hpeweibl mpHMenumoctu taymertpa (*), uHaye ropops, ee o< 10 cex. 
Jima MCCHeCROBAaHMA TAaKOTO CBepxOBICTporo NOCAecBeyeHHA MbI BOCIOJb- 
3OBaIMCb OJHHM U3 BapvaHTOB pa3spaboTaHHOTO Hamu 3a TocaeqHue 
TOMI «yAbTpaTayMeTpa». 

| 2. Baox-cxema ycTaHOBKM wu300paxKeHa Ha puc. 1. YcranopKa cocTouT 
hu3 ueTbIpex vacteH. 

QAeKTPHYeCKAaA YacTb. Shecb CopMupyioTca BbICOKOBOMbTHHIC 
QIeKTpHueCKHe UMMYJIbCHI. CHauyaia mpH MOMOlWM HECHMMeTPH4eCKOTO 
MYJIbTUBMOpaTOpa C KaTOAHOM CBA3bIO M MCKYCCTBEHHOH JAMHMM Nomy4a- 
IOTCA MPAMOYFOJbHBIC UMIYIbCHI C amuuTyZOH ~900 B, LAHTebHOCTHIO 
2,5 pcex. u d@pontamu ~107 cex. SaTeM uMNYJbCLI yCHAMBaIOTCH uM O- 
eTuraiwrT amaauTyop 15—20 xs. Cxema ycusurenaa mpuBemeHa Ha puc. 2. 
Emxocrs C, 3apaxaetca uepes Ry u Ro. Jlamna OSW-2027 3anepra or- 
iPUILATeAbHBIM CMeIeHHeM Ha ceTKe (= — 700 B). B momenT npuxoya Ha 
tcerxy 2027 nom0#KXUTeIbHbIX MMIYJIbCOB JaMna WpakTHYeCCKH 3aMbIKaeTCA 
HaxopoTKo u C, paspaxxaetca uepes R, u mamuy (HanpAxeHHe Ha Cy MeHsAeT- 
[cd 3a BPeMA paspaxna HesHauUTeIbHO, UpumMepHo na 4%). Ilagenne nanpa- 
lweHua Ha R, nepemaetca ua auelixy Keppa (9.A.). Leauterb nanpsxeHHA 
(R;, Ry B cBOIO OU4epewb cosqaer Ha #.K. TOcTOAHHOe HanpsKeHMe 
V = 4—5 KB, KOoTOPOe B MOMEHT NOadM MMINyJbCa CKabIBaeTCH C_ Ha- 
(ipa2KeHuem umiyapca. IlockoabKy KomM4eCTBO cBeTa, NponycKaemoe #.K., 
BOSpacTaeT NPOMOPUMOHAIbHO YeTBepTO cTeneHH HanpAxeHNA, Vo mpaK- 
jTuuecKuH He oTKpbIBaeT §1.K., KOTa UMIYJbC OTCYTCTBYeT, HO BeCbMa 
(moMoraeT OTKPBIBAaHHIO AYeHKU, KOra MMiyabe nomaetca wa §.K. 
CBpeToBpaxH YACTb COCTOHT 43 THTAaCMOM MOCTOAHHBIM TOKOM PTYT- 
(nom smamnpt (120 Br) c apKocthio 120 THIc. cTumbO, NapadbouMuecKOH JMH- 
\3bI C OTHOCHTeJIbHBIM OTBepcTuem | :0,5, auetixu Keppa c HuTpoOeH3010M, 
(MO1apOH0B uM cBeTOdusbTpos. Tlepex noaapu3aTopoM CTONT CBeTIO2*KeN- 
TH cBeTopuabTp C®-2, cpesaiomuh yabTpabuosrer, BpeAAUMH HUTpOOeH- 
gory. Ha pbixome cBeTosoro nyyKa cTonT rosy6ol cBeTopusbTp, cpesaro- 
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mii Kpacuyio H HHpakpacnylo YyacTH CHeKTpa PpTYTHOH AyrH. Jivametp 
mpoxomuoro orpepctua .K. U, CIC MOBATeAbHO, AMaMeTp MapaAeAbHOrTO 
cperoporo mnyuka 30 mM. Sasopbl MexAy W1acTHHaMH KOHACHCAaTOpa B 
9.K. ~8 mm. Tosa KropeThl 20 MM. 
SneKTpHyeckan H CBeTOBaA wacTH BMECTE oOpa3syloT MORYAATOpP cBeTa, 
mariouuit B OO1acTH BUAHMOrO CMeKTpa BeCbMa HHTCHCHBHbIC MpAMO- 
yOJIbHbIe MMILYJIbCbI 
MamepumeeHan yacinb Tnekmpuveck an YQCITID cBeTa C JMHTCIbHOCTbIO 
2,5 poek. H dpon 
Tamu =~ 107’ cexk. 
IIpHemMHaacA uacTb 
comepxuT smHH3y J/;, 
(oKyCHpylolllyio CBeT Ha 
oOpa3sel, MOMemleHHOH 
B IIPOCBeTJCHHBIH Cocy 1 


00 Chena 


7 


S Tprapa I, anyu3y Js, 

s COOHparIolllyIo CBeT J10- 

= (=  MMHeCUCHIHH MH HallpaB- 

= JIAIOULYIO §©6ero-— Hepes 

rocin+4Kb en HHpakpacHblh  CBeTO- 

Ipuemnaa yacib Clemobaa yace cbuiptp C®-3 B oKcHy- 


HO-Il€3HEBbIi (POTOYMHO- 
Puc. Pe YacTb. or ee wuuTetp OSY-1, cua6- 
FOP, 7726. “Bi .-/°.— MOTOp-reHepaTop, By Dy ri; ‘ bE 
jalekag erates Eee iets eS 800 3, 400 HilgeOmUGCoke. 4KCHHDIM BMOHTHPOBaH 
B—pspinpamutes, 1200 B; C.B.—cTa6nau3oBanHpi HbIM B HerO KaTOJHbIM 
Bhiipamutenb, 300 B; O—ocynanorpap co xaymeH pas- noBTopuTesem KITI-1 Ha 
BeprKoh; Y—ycuauTetb w-ummyspcos, 16 KB, 400 ru, yamne tuna QKOUY JLb»- 
2,0 ucek., 20 a; B.B.— BpiCOKOBONbTHDI BbITIpAMUTEID, 


CBeTOREAHTCAbHOe 3ep- 


16 KB. CBpetoBast u4actb. A—akkyMysJsATOp; a 
9.K.— sauelixa Keppa; n. «2. —napa6oumyueckaa ann3a. KATO HalpaBsaAeT YacTh 
IIpuHemMuaa uwactb. C.B..—cTadumM30BaHHbli BLITIpA- BO3OY XK Larollero cBeTa 
mMuTeb, 1500 8. UsmMeputreabuasn uacts. WH. O— Bg OdY-2,. Curuaanr j 
WHPOKONONOCHBIH OCcHHAIZorpahb; M— unterpupyrontas F , 
cea KTI-1 u KH-2 nozatwr 


CA B H38MepHTeJbHyW 
yacTb. 
H3smMepuTeabuad YaACTb COCTOHT M3 CHeNManbHO nocTpoenHora 
HaMH INMpokoMoMocHOorO ocyMAMorpadba (KosppPunNenT ycusenna paser 
500, mooca nponycKkanua 2 ry—10 Mru) c ToxmecTBeHHBIMM TopH3oH! 
TAIbHBIM VM BepTHKaJIb- 
HbIM ycHautTeaamu. Ha 9 +16 -20K6 
BXOMe KaxKMOrO u3 ycu- 
JHTeNeH WMEIOTCA Ka- 
JHOpoBaHHbIe =MHTerpH- 
pyioume RC-ywenoukn 
(kTayYMeTPbI»), MO3BOMH- 
IOULHe BHOCHTb O03H- 
pyeMylo HHepuHio B 
000K “3 KaHanoB. Me- 
TO H3M€PeCHHA COCTOHT 
B pa3sBepTbIBAaHHH CHrHa- 
Jia, OTBeuaIollero KpH- 
BOH pewakcauuu cBeue- 
Hua Cu,O, curHasom, 
BOSOY2 LaIouluM CBeue- 
une (°). MckyccrBeHHoe npuganne MHepuMH BTOpOMy CurHary mosBoumse! 
CemaTb 06a CHrHala TOR MECTBEHHBIMM, H Ha SKpaHe OcHU Iorpad| 
NOABIACTCA TpPpAMAaA JIMHUA. | 
OnuCaHHbIt “yIbTpaTayMeTp» NOSBOAAeT TpH OaronpusATHEIX ycOBUA} 
(“UHCTbIC> CHTHatbl, 6e3 Uyma) perucrpupoBaTb wHepiMIo nopsAAKi 
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Puc. 2. Cxema UMILYJibCHOTO YCUJINTCJIA 


e 


? 


1 


y 


‘HO CONPOBOK MaeTCA COKpaleHHeM Bpe- 


TYPHOHM 3€BHCHMOCTbWO: tT BO3PAcTAaeT 


2-10°° cex. B Hamem cayyae MOxKHO ObII0 M3MepaATh HHEpyMIO o> 


m1-10°° cex. 


3. H3mepeHua BpeMeHM pemakcauMH saKHcH MeAM Oba mpoBenenbi 


-B uHTepBaie Temnepatyp or —183 yo + 20°. Bos6yxmenHe cBeueHHA 


MNPOH3BOMMAOCh 3CNCHOH HM X%KeNTOH AHHHAMH pTyTHOTO cneKTpa. ApKocT 
CBeyueHHA B OOMLEM MOHOTOHHO yOpIBaeT upit BO3pacTaHHH TemmMepaty- 
pp (7). Kak H3BecTHO, Nawenne BEIxXoa 

JIOMHHECHEHILHH C TeMMepaTypoli obpni4- cek 


MeHH peJlakcalMu cBeveHHa t (Temnepa- 
TypHoe TylwieHHe BTOporo poma). 3aKucb 
MeH ABIAeT cOOOH MpHmep BemecrTBa 
C COBepIe€HHO HeOMKHAAaHHOH Temnepa- 


ec TEMMepaTypoH B yYKa3aHHOM 
MuHTepsBpase B 20—40 pas. 

Kpupple pa3sropaHHua WH 3aTyXaHHs 
OKa3bIBaIOTCA OH3KHMH K 9KCIOHEHTAM. 
Hx «BpeMA 2KH3HM) t He 3aBHCHT OT HH- 
TCHCHBHOCTH BO30yxKMalomlero cBeTa. 
Pasupie oOpa3subnr Cu,0 umeror HecKOub- 
KO pa3JIHUHble t, NpHyeM 3TO pa3sIMuHe Puc. 3 


MOKeT ObITb OTMECUCHO Wake LWA Tex 


HIM MHBIX yYaCTKOB OJHOTO HM TOFO %XKe OCOpasia (MATHO BO3OyxX Malollero 
cBeTa Ha oOpasueé MOxeT ObITh cyelaHO MawbiM). Kpupaa ua puc. 3 


“TOKa3bIBaeT TEMMepaTyPHbIH XO t AAA OAHOTO U3 OOpasyoB *. Kak BuHO 


3 rpaduka, t IpH TeMnepaType 2XHAKOrO BO3sLyxa paBHO (2—8)-10°§ cexk. 
u jocTuraeT 3Hayenua 6-107" ceK. npH KoMHaTHOH Temnepatype. (KpuBax 
@ puc. 3, IpHBeeHHaA IIA CpaBHeEHHA, CXCMATHYCCKH NOKa3blBaeT OOHIY- 
Hy!lO0 3aBHCHMOCTb OT TeMNepaTypbEt). 

Ji1a CHATHA TOUCK KPHBOH B uHTepBane oT —100 go + 20° odpaszen 


“TIOMeIlaica B Abwap C OXJaKACHHBIM CNHPTOM, TouKa pH —183° cHH- 


Malach C %{HJ.KHM BO3zyxom. TopH30H- 


Ta6auna 1 TaIbHOCTb XOJla KpHBOH pH Temnepa- 

Typax oT —188° nu Bplle Ha HECKOJbKO 

—183° —20° J@CATKOB rpaycoB cwlemyeT H3 Takoro 

N® o6pasua onplta; TOHKHK oOpasen Cu,O, npuKpen- 

cia JIGHHBIM K TOHKOMY KYCOUKY aJIOMHHH- 

[ aa eBoH doubrn (Malaa TemmoemKocTs!), 

{ (2-3) 10-8 640-7 OyAy4H BBIHYT H3 fbioapa Cc %2KHAKHM 

2 3.10-8 | 1,6-10-8 BO3SLYXOM, aeT B TEYe€HHE TOCTATOUHO 

3 3-10-8 | Cao. cpey. IAHTCJIbHOTO BPCMCHH TaKOe KE 7, Kak 

4 Eg A eee oe Lag u upH —183°. 3arem ero t ObICTpO BO3- 
3) a ot AT Ome 


pactaet **. (SamertuM, 4TO U3MepeHHaA 
Me€TOJOM TayMeTpa 3aHMMaIOT BCero He- 
CKOJbKO C€KYHA, 4 KOHTPOJIb H€H3MeCHHOCTH 7 BOOOIMe HE TpebyeT Bpe- 
M€HH HM NOITOMY MOMKECT MPOW3BOMUTECH HENPePbIBHO.) 

B naurem pacnopsxxeHHy Opl10 5 oOpasnoB Cu,O0. Bce oun moKa3piBa- 
JOT aHAJIOrHUHYIO 3aBHCHMOCTb t OT TemnepaTypH. B taba. 1 npuBeeHbl 
JA HAX 3HayeHHA t Mpu 20 u —183°. 

4. AHOM@aJIbHaH 3aBHCHMOCTb 7 OT TEMNepaTypbl HCKMIOYaCT BO3MOX- 
HOCTb MOHOMOJ€KYJAPHOrO MexayH3Ma JOMMHecHeHIMN B Cu,0. O6pa- 
WeHHe %#Xe K MOTYMPOBORHHKOBOMY M€XaHH3My 3aCTaBJAeT HeCMe.IeHHO 


* Aptoppt Omarogxapat C. M. Pppkunau O. B. Opsopy 3a mpemoctaBsenne OOpa3oB 
Cu,O WA HCCIeEROBAHHA. 

*& Tako 2Ke OMNbIT C OOpPasuOM, OXHAKMeEHHHIM 20 —100° Mm BBIHYTDIM H3 blOapa, 
MWOKa3bIBAe€T CTPEMHTCMbHOe BO3SpacTaHHe tT, XOTA CKOPOCTb HarpeBaHHA 3eCb MeHbIUe. 
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oOOpaTHTb BHHMaHHe Ha TOT *aKT, YTO TeEMMepaTypHbIM XOX MOABH2KHOCTH 
mptpoK B Cu,O (mo januptm (4)) BecbMa O1H30K K TeMIepaTypHOMYy XO.y 
BeMunHE 1/7 (T. €. CKOpocTH pewakcauuH cBeyeHHA). Tormza 3ameqenne 
pesaKCallMH CBeYCHHA C pOCTOM TeMNepaTypb! NOyyaeT OUeBUAHOe OOBAC- 
HCHHE: BO3OyXMeHHHIe B NOMOCY MPOBOAMMOCTH 3ICKTPOHBI (MIM NOApo- 
HbI) ZBUXKYTCH B IACKTPHYCCKOM MOJe WeHTPOB, NPHTATHBaACh NOCJeAHH- 
MH, c mocaemxyiomeh pekomOunayueh uM oOpas0BaHHeM BO380yKAeCHHOrO 
WeuTpa. CKkopocTb JBYM2KeHHA IeCKTPOHOB K WeHTpaM, pasyMeeTCA, Mpo- 
HOPWUHOHAIbHa HX NOABYHKHOCTH “* U, CeCOBATebHO, KOra C pOCTOM 
TemMnepaTypbl w magkaeT, t BO3pacTaeT. 

CoraacHo pacuetam ®pesuxa u Morrta (°) H 9KCHePpHMeHTaIbHOH KDpH- 
BOH Ounremprapta (BNpoueM, He cOfepxaulei TOUeK B HHTepBase 
—183—-—70°) uw fomKHO MOHOTOHHO BO3spacTaTb pH WaseHHu 
TeMMepaTy pH. 

Kak MbI 10Ka3aH, t OCTHTa€T MHHMMAMbHOrO 3HaYeHHA HM NepecTaeT 
MeHATbCA B paHOHe TeMMepaTypHI 2XHAKOTO BO3sAyxa. STO BONE ecTe- 
CTBCHHO OOBACHHTb TEM, UTO T4993 (= (3—4)-10°§ cek.) ecTbh BpeMA 2KH3- 
HH BO3Oy#XMeHHOFO WeHTpa, T. €. BPCMA MeXLy aKTOM peKOMOHHALMH H 
aKTOM M3J1yueHHa. 

TakuM oOpa30M, CCH UpHHATb MaBaeMOe HAaMH OOBACHEHHE ONMCaH- 
HbIX ABJCHHH, CJe€MyeT 3aKJIOUHTb, UTO: 

1. CBeuenue Cu,O saBaaeTcH peKOMOHHAIHOHHBIM, HO C pe3KO HepaB- 
HBIM UHCIOM PeKOMOHHHPYIOWMX MapTHepoB (CBOOOJHEIX 9JICKTPOHOB 
MCHbIUeC, YEM ICHTPOB). STO BHITeKAeT H3 IKCNOHEHUMAMbHOCTH pewakca- 
WMH WH He3aBHCHMOCTH KHHETHKH OT HHTCHCHBHOCTH BO30yXTeCHHA. 

2. BpeMa .2«H3HH WeHTpa cBeyeHuA B Cu,O pasHyo 3—4-10°° cex. 

3. Tipn —183° BpemMa 2%xH3HH 9JIeEKTpOHa B OOCe MpOBOAMMOCTH 
<’3-10°$ cex. u BospactaeT 20 ~ 107° ceK. Np KOMHaTHOKM TeMMepaType. 


fTlocrymuao 
16 XI 1953 


IMTHPOBAHHASA JIMTEPATYPA 


+B. Th: Kyse,C. Me P-apKan, JAH; 77, 244 (195t)2 2°98. E. Jlemx apes 
KOM. Koconorosa, JIAH, 54, 125.(1946). °® HA: Slonctom al. Deedee 
muaos, Yen. cus. nayk, 41, 44 (1950). *E. Engelhard, Ann. d. Phys., 17, 504 
1933). ® H. Fréhlich, N. F. Mott, Proc. Roy. Soc. (A), 171, 496 (1939). 


* TlonaraeM, YTO 3aBHCHMOCTb MOABWKHOCTH ALIPOK HM 3CKTPOHOB OT TemMmlepary ppl 
MMCeCT CXOJIHBIN BUT. 
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Woxaaye Akagemun Hayrx CCCP 
1954. Tom XCV, Ni 1 


TEO®HSHKA 


6. K. BAJIABAJK3E uw IT. WW. WIEHPEJIAS 


K BOMPOCY OB SKCIEPHMEHTAJIBHOM OFMPELEJIEHHU 
BEPTHKAJIBHOrO FPAXMEHTA CHJIbI TASKECTH 


(ITpedcraerexo akademuxom IT. A. Tamb6ypuyeevm 25 XII 1958) 


Hismepenne BeIMUMHbI BTOPOH BepTHKaMbHO MpousBOMHOL NoTeHtMana 
CHJIbI THKECTH O?u/Oz? = Og/dZ uMeeT BaXKHOE 3HAYeHME [IA PelIeCHUA HeKO- 
TOPIX 3aay reo@usuku, reowesuu u reosoruu. Pag apropos (3) nocsaTua 
CBOH HCCJIeMOBaHHA paspaOoTKe TeOpHH MPHOOPOB AWA U3MepeHUA STON BemH- 
YHHI, OHaAKO MOCTpoeHve caMoro MpHOopa COOTBeTCTBYIOULeH YyBCTBUTeb- 
HOCTH OKa3aJIOCb JICJIOM TCXHHYECKH OUCH TPYHbIM. 

B mocaeqHee BpeMA HeKOTOPHIMM aBTOPaMM BBbICKa3bIBaIaCb MBICJIb O06 
MCHOJIb3OBaHHH BbICOKOUYBCTBUTEJIbHBIX TpaBMMeTPOB JIA onpesesenua 
BePTHKaJIbHOrO rpagwueHta Og/dz. OTOT MeTOM OCHOBaH Ha H3MepeHUU pasHo- 
CTH CHJIbl TH2KECTH O B JIBYX COMPAXKeHHbIX MYHKTAaX, PaCHOJIOKeHHbIX M0 
OTBeCHOH JIMHHM VM OTCTOALIMX Apyr oT Apyra Ha paccTosHHe OA. B 970m 
HallpaBJieHHH HaM M3BeCTHbI paOoTpr XamMepa (*) uw Tuccena (5). Tlepppri 
M3 HHX B CBOHX SKCIeCpHMeHTax HCXOAM W3 OoOJbIIMxX pa3sHocTeli BbLICOT OA 
(~ 138—290 m), a BTropol — u3 MaJbIx 3HayueHult Oh (25—150 cm). OnHaKo 
STH SKCIEPHMeHTbI He aH MKeJIaeMbIX Pe3YJIbTATOB, MOCKOJIbKy B OMbITaX 
XamMMepa He Obl OOecneveH HaexKalluM O6pa30M y4eT BHAHHH MarHurT- 
HOPO MOJIA H OKpy2Kaloulux Macc, a TucceH onmepHpoBasI C MaHHbIMM Uu3Mepe- 


HUM Og, YMCJICHHbIC 3HAYCHHA KOTOPBIX B OOJIbIUNMHCTBe cJIYUaeB HE BHIXOAWJIN 


3a TIpesebl TOUHOCTH H3MepeHHA. 

B 1951—1952 rr. Hamu ObIJIM BHIMOJIHeHbI ONbITHbIC HSMEPeCHHA BePTUKaJb- 
HOFO rpayMeHTa CHJIbl TAYKECTH B MOJIeBbIX yCJIOBHAX Ha TeppuTopuu Tpysun- 
exoli CCP np nomoru KBapleBoro rpaBuMerpa cucTempl Hoprapyz *. 


MerowukKa NOME BHX HaO MW MeCHUU 


Ilpu ucnowp3s0BaHHuu rpaBuMeTpa JIA OlpefeMeHHA BepTHKaJIbHOrO rpa- 
JIMeHTa CHJIbI TAXKECTH K TOUHOCTH U3MepeHuA Og IpeAbABMAIOTCA TeM OOJIb- 
wie Tpe6opaHus, YeM MeHbIlIe BemM4HHa OA, uw HacOopoT. [ia RoctuxenuaA 
HeOOXOAMMOM TOUHOCTH B ONpeneweHHu Og HaOsIOMeHuA Cc rpaBuMeTpoM 
culeyeT MpOBOLUT B YCJIOBMAX, IPH KOTOPbIX, C OHO CTOPOHbI, BOSMO?KHO 
MpOUSBOAUTb U3MepeHusA Og c BbICOKOM TOYHOCTHIO, a C Mpyrov, BAMAHHe 
TeMMepaTypbl HM OKPy2KaloulMx Macc MMHMMaJIbHO. [ia O6ecneyeHuaA STHX 
TpeOoBaHHH HeOOXOAUMO: 

a) Ilpopoqurh Ha6JOeHNA C KBapleBbIM TpaBHMeTPOM, TepMOCTaTHPO- 
BaHHbIM Ha TeMMepaTypy NoJHOM KOMMeHcaluH. 

6) Bpatb orcuets! Mo rpaBuMeTpy OCOOeHHO THIaTeIbHO, WIA Yero ONTHKA 
MpH6opa, Hapszy co Bceli ero H3MePHTEMbHON CHCTEMOM, NOJMKHa HaXOAMTbCA 
B 6e€3yKOPH3HeHHOM COCTOAHHH. ae 

B) IIpopozyTs Hwa6NOxeHHA MPH COBEPINeHHO CMOKOMHOH Torome Ha 
YCTOHYMBBIX BbICOKHX BbIIUKaX, B KaxKMOH CepHH HaOJIOMeHHH BHUSY — 


+ B pa6ore npuHumManu yyactue Tr. I. T. Aéaummuyse u B. A. Ky3uBanos. i 


Hapepxy — BHu3y. Ha KaxkOM HYHKTe Hao HMeTb He MeHee 3—) cepHi 
HaOJNOeHH, B HaeXKHOCTH KOTOPbIX CJleqyeT YyOCTOBePHTbCH Cpa3sy Ke 
mocule MpousBoxcTBa HaGwOLeHuH. 
r) CucremaTuyecKH MpOv3BOJUTb MOBTOPHbIe H3MepeHHA Ha Hav6oulee 
YCTOHUMBBIX BBILKAX C UWebIO KOHTPOJA padorTHl mpHoopa. é | 
Pasnoctb BbicoT OA MOXKHO OMpeeHTb pH MOMOULA eCMMHOW CTaJIbHOU 
JICHTI, UTO OGeCHeYHBaAeT TOUHOCTS H3MepeHHsA He MeHbie + 1,0 cm. 


Pesya@bTaTH U3SMepeHH 


Onpenenenue Og/OA Ha uccseqyeMOou TeppHTOPHH BbINOJIHeHO B 19 nyHK- 
Tax, Tle UMeIMCb 2%Kese3Hble BbILKH BbICOTOH oT 14,13 fo 44,96 m. BopriKu 
3TH paCcMOOXKeHbl B PABHHMHHbIX 


10° “Ces MeCTHOCTAX H NOMpaBKa 8a BJIMA- 
wHe pelbeda He MpeBblillaa 
to) al oan nok 


Tpapumetp Ne 1002, ciry2KHB-| 
WH MpH STHX M3MepeHHAX, HE 
Obl] TepMOCTaTHpOBaH, HO NyTeM 
pa UCKYCCTBCHHEIX MpHeMOB 
YRaBalloCb CO3qaBaTb WIA Hera 
HavOoJlee BLITOHbIM TeMMepatTyp- 
HbIM Pe?KHM, @ HMCHHO, MedVICH- 
Hoe H3MeHeHHe TeMMepaTypbl B} 
Puc. 1. Kpupaa usmenenus dg/0h Buon Yepno- “pHOope 3a BpemaA HaOs0eHAN: 

MOpcKoro MobepexbA pH CpeqHeM ee 3HaYeHHM, KOJIe- 
OIOULeEMCA BOKpyr 3HaveHHs 
TeMUlepaTypbl MOJIHOM KOMIMeHCa- 
IMM, paBHow 24,5°. CpemHnh TeMiepaTypHbId TpaqueHT BO BpeMA OHOM 
cepuu HaOsuomqeHuh He npeBblimat +0,3 rpafyc/yac. Biaaronapa sTomy 
NoMmpaBkH 3a TeMIlepaTypy peKO NpeBpuuasu 0,2 Mr. 
PesyJIbTaTbl MOJIeBLIX H3MepeHHi BesMUMH Og, OA u Og/OA Raub B Tabu. 1. 
Ta6Oauna 1 
PesyabTaTH H3MCPpeHHUA BeCPTHKAABHOrTO rpaveuTa CU AHI 
TAMeCTHU 


0 50 100 150 200 250 kom 


0g mri O01 M et MIVI/M 4° MIVI/M 
A | 


+ 5,28+0,03 15,43 +0,3422+40,0019 +0, 0336 
+ 5,12+0,05 15,49 +-0,3305+-0, 0035 +0,0219 
+ 4,45+0,03 14,27 +0,3119+0,0024 +0, 0033 
+11,98+0,02 40,45 +0, 2925-40, 0005 —0(,0164 
+ 8,830, 06 30,46 +0, 2940+0,0018 —0,0146 
+13, 210,03 43,26 +0,3054-+-0, 0007 —0, 0032 
+ 4,88-+0,03 45,47 +0,3154-+0, 0013 +0,0068 
+ 5,08+0,07 15,54 +0,3269+-0, 0045 +0, 0183 
+ 4,69+0,06 14,13 +0,3319-+0, 0039 +0,0233 
+ 4,80+0,05 15,38 +0,3251-+0, 0033 40,0155 
+ 4,75+0,05 15,34 -+0,3290+0,0033 +0, 0204 
+ 4,98-£0,09 14,36 --0,3467-+0, 0063 +0,0384 
4+14,41-+0,05 43,96 +0,3278+0,0014 +0,0192 | 
+413 ,38+0, 06 41,04 +0,3258+0,0018 +0,0172 
+12,68-+40,02 40,34 +0,3113+0,0005 +0, 0027 
+13,42+-0,08 41,00 +0,3259+0, 0020 +0,0473 
+ 6,61-+40,08 20,44 +0,3234-40, 0039 +0,0148 
+12,3440,14 41,58 +0, 2957-40, 0034 —0,0129 
+ 6,260,04 20,74 +0, 2982-0 0019 —0,0104 | 
B nel 2ke NpHBeMeHbI 3HaveHHA aHOMaJHit BepTHKaJIbHOrTO rpaqveHTa CHJIbh 
| 


AOS 0g oY oy : 
Taxectn A Oh = ah, eon PAE bP HOPMaJIbHbIM BePpTHKaJIbHbIV rpasuent, 


paBupl 0,3086 mru/M. 
70 


Kak Buguo us tTa6a. 1, TouHOcTh onpemeneHua Og Bapbupyer or + 0,03 
} no +-0,14 mru, a Og/Oh or 0,0005 no 40,0053 mra/M, IIpHueM HavMeHbIlan 
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} TOYHOCTh + (0,0033—0,0053) mra/m orHocutcs K U3MepeHHAM, TIpOusBeseH- 
HbIM Ha HH3KHX BbIWKaX (OA < 30 M). 
Hsmepenble BeJIMYHHbI BEPTHKaJIbHOrO rpalHeHTa CHIBI TsKECTH BapbH- 
PytoT B UWIMpokHXx Mpesestax — or 0,2925 no 0,3467 mra/M, a ero auomasnu 
or —0,0161 no +0,0381 mra/Mm. 
HanOoupmee 4HcI0 MYHKTOB, yKasaHHbIxX B Ta67. 1, pacnomoxeHO BAOVIb 
| UepHomopckoro noGepexba, TO MOsBOuIAeT NocTpouTb KpuBylo Og/OA no 
} STHM TlyHKTam (cM. puc. 1). Xo sTok KpuBoli oTparxKaeT, rlaBHbIM O6pa3om, 
OcOOeHHOCTH He PIyOHHHOM, a MOBepxHOCTHOH reosorun. Dto o6cTOATe/bCTBO 
NOATBepKMaeTcA HalMMH HCCJIeZOBAHHAMU, KOTOPble MOKA3bIBaIOT, 4TO aHO- 
MaJIMA BePTHKabHOrO TpaqWenTa CHIbl TAXKECTH, BLISBAHHAA BJIMAHMeM raly- 
OUHHBIX MaCC, 3HAYHTeJIbHO MeHbIe NO BeIMYMHeE MH XapakTepu3yerTca He 
66/1bUIHM Hala30HOM H3MeHeHHA, YeEM AHOMAJINA, BbISBAHHAaA BbILMeeKalllu- 
MH JIOKaJIbHBIMM AHOMAJIbHDIMH Maccamu. B stom mocJleqHem culy¥ae Bewlu- 
UMHA AHOMAJIMM BePTUKAaJIbHOrO TpaueHTa, Mp MpOuMX PaBHbIX yCJIOBUAX, 
3a2HCHT OT (OPM, MACCbI H MECTOMOMOReHHA IyHKTa HaOMOeHUA OTHOCH- 
TeCJIbHO 9TOH MACCHI. 

TakHM oOpa30M, H3MepeHHble Tp MOMOLIH rpaBHuMeTpa aHOMAaVJIbHbIe 


Og 

BeJINGHHbI A ah MpeACTaBJIAOT MHTepec ACKJIIOUHTEJIbHO C TOUKH 3PeCHHA 
i 

pasBeXKH MOBEPXHOCTHbIX AHOMaJIBHbIX Macc MW He MOryT ObITb HCHOJIb3OBaHbi 

LJ S Ween TIPHBeeEHuA CHJIbI TH2KECTH K YPOBHIO MOPS, Kak 3TO TpewwoJla- 


raloT HeKoTOpble aBToppl (°). 


VUuctutyT reopu3ukn Nocrymuso 
Axanemun HayK Ipy3.CCP ley WAL diay 


UHTHPOBAHHAS JIMTEPATYPA 


1M. A. Canosckui, Tp. MMT, 6 (1930). * G. Schmerwitz, Zs.f. Geophys. 
(1931). *H. Haalck, B. Zs. angew. Geopnys., 9, .No. 2 (1941). *S.Ham- 
omer, Trans. Amer. Geophys. Un., 72, Apr. (1938). ° St. Thissen, B. Zs. angew. 
| Geophys., 11, No. 1 (1944). 


- at a 7 
a < : ar Mey! ' 
Ss 1 oe ll 
= =: tL ees ts es ape 

Poe ia :) Sats Ce 


Sarit. We Beary oC hiv) a 
ees «i ee aad HF ame a 


Hoxaage Ankagemuu Hayx CCCP 
1954. Tom XCV, Ne 4 


TEXHHTECKAA PH3HKA 


Tlelictsutetbupi ures AH BCCP C. HW. FYBKHH u J. T. MEHJIEJIEEB 


M3Y4EHME CTPYKTYPbI CTPYKKH, NOJIVYAEMOM MPH 
PE3AHHWH METAJIJIOB, METOOM PEHTTEHOBCKOFO AHAJIM3A 


Ala Toro 4uTo6bl MOHATh Npupoky pesanua MerTasma, Heo6xo_umo 
M3yUHTb CTpyKTypy MeTaJiia B pouecce camoro pesaHHa. OfHako u3yueHue 
CTPyYKTYpbI MeTaJlIa HeMOCpeACTBeHHO B OUare MetbopMaluM cBaA3aHO Cc 
UeJIbIM PAOM TEXHHYECKUX SaTpyqHeHHu. Mexmy TeM, u3BecTHOe Mmpescras- 
JeHve OO ABJICHHAX, HMCIOWIHX MecTO B oO¥are MetOpMallMH, MOXKET atb 
CTpykTypa cpesaemow crpyxKH. MsyunB cTpykTypy cpesaeMol crpy2xKkKyH, 
MOXHO YTOYHUTb IeJIbIM pA, Me€TOAMYeCCKHX MOMEHTOB, KOTOpbIe OyLyT HeO6- 
XOZMUMbI B JaJIbHeHIUeM MIA U3yYeCHHA CTPYKTYPbI MeTaJa HeMOcpeACTBeHHO. 
B CaMOM O¥are ZedpopMmalmn. 

C meubio NOJyIeHHA HEOOXOMMMbIX MpeAcTaBJeHH O CTpyKType CTpyxXKKuU, 
NOyYaeMOH IPH TOKapHOU OOpaboTkKe, HaMU ObIJIO MpOHsBeqeHO UCCeELOBAa- 
HHe CTPyKTypbl CTpy2KKH Meu, aiomuuua, JaryHu JI59 u cramu 45. Cpesa- 
HHe CTpyXKKH MyTeM TOKapHOH OOpaOoTKH MpoHsBOLMOCb pu cwemqyroumx 
YCJIOBHAX: IIPHMe€HEHHb!e Pe3Ibl HMeJIH yruibl pesanua +30, 0 —20°; nuHelinas 
CKOPOCTb pe3aHHA H38MeHAacb OT 25 oO 3768 M/MHH, YTO OTBEUaIO U3MeHe- 
HHIO UNCJIa O6opoToB oT 20 no 3000 B MuHyTy; NOmaya U3MeHAJACb OT 0,2 TO 
1,6 mm/o6; ray6uHa pesaHua U3MeHAacb oT | Zo 6 MM. 

Cpesaemaa CTpyxKKa Nomafasa B BOy HelMOcpeACTBeHHO MocJIe cpe3a c 
WesIbio (PUKCAaLLMH ee CTPYKTYPbl. SaTeM U3 CTPyXKU, B COOTBETCTBHH C OOBIN- 
HOM MeTOAHKOM PeHTTeHOCTPyKTYPHOrO aHaJH3a, HM3POTOBJIAMCb TeMIVICTHI, 
KOTOpble MOWBeprasucb UcceOBaHHIO lo cxeme JLeGOaa. 

Han6Oomee MHTepecHble pe3yJIbTaTbI NWoKasaJio UCCJIehOBaHHe MeZHOW 
CTpyKKH. Oxka3aylocb, UTO B 3aBHCHMOCTH OT PpexKHMa pesaHHa CTpyKTypa 
MeJHOM CTPyKKM MOKeT ObITh CaMOH pasmMYHON. Tak, NpM MOJIOKUTEIbHbIX 
yrmax pe3aHuA HM Mpu JOO0M BapHaHTe NpHMeHeHHbIX B HacTOsILeH paodore 
yKa3aHHbIX BbILe pexKHMOB HMeeT MeCTO AecsOpMHpOBaHHaA cTpykTypa 6e3 
KaKUX-JIHOO IIpH3HaKOB pa3syIpouHeHHA, T. e. Oe3 C/IeMOB PeKPHCTaJMIM3alnU 
M BosBpata (cM. puc. | @). ; 

B cayyae MpuMeHeHua pesilop c yriom pesanua 0 u —20° kapTuna pesKo 
usMeusaetca. Hampumep, Ipu yruie pesanua 0° B AMamas0He CkOpocTeH, cooT- 
BeTcrByloulux 20—256 06/muH, up nomaye 0,2 mM/oO uw ruiyOuHe pesaHua 
1 MM uMeeT MecTo ZecbopMupoBaHHas CTpykTypa 6e3 cleMOB peKpHcTaJiusa- 
IMM, HO C IpusHakaMH BOSBpaTa (CM. PHC. | 6). 

IIpu pesanuu megu pesiamu O u —20° MpH ckopocTax oT 064 jo 
1100 06/mun, rayOune pesanua or 1 no 4 MM u nogaue or 0,2 Zo 0,8 mM/o6 
MMeeT MeCTO BIOIHe PeKPHCTAJWIM30BaHHan CTpyKTypa (cM. puc. | @). 

[Ip pesanuu Megqu c yruiamu pe3sanua 0 4 —20° mpu cKOpocTaAx pesaHua, 
wauuuaa oT 564 06/MuH U Bbillle, pu raiyOuHax WM Womayax, He YOBJICTBO- 
pAIOWMX paHee YKa3aHHbIM, UMeeT MECTO PeKPUCTAJIM30BAHHAaA CTPyKTypa 
co cileqamu yupouHenua. IIpu sToM MpH CKOpOCTAX OKOJO 3000 06/muH Ha- 
6OMaeTcA PeKPUCTaMM30BaHHas CTpyKTypa co cCJlefaMM YNPOWHeHMA TpH 
jOOBIX Momauax MW PayOuHax, MpHHATDIX B HaCTOAMeM  HCCc/leOBaHHu 


(cm. puc. | 2). 


TakuM OOpa30M, MOJlyuaeTCA, YTO Mp MOBbILICHHH CKOPOCTH pe3aHHA OT 
MHHHM@aJIbHOrO YHCIa OOOpPOTOB WO MaKCHMaJIbHOrO MPH yrviax pesaHHA 
0 u —20° nectbopmMupoBaHHas CTpykTypa 6e3 CeROB PeKPHCTaJMM3aHu, HO C 
IIpPH3HaKaMH BO3BpaTa CMeCHACTCA PCKPHCTAMIM30BaHHOH CTPyKTypou, a 3aTeM 
PeKPHCTAIIH30BaHHOM CTPyKTypok co cJleqaMu yupouHenua. Tako xo u3Me- 
HeHHA CTPYKTYPbl MOXKHO OObACHHTS TEM, YTO IPH OUeHb BbICOKHX CKOPOCTAX 
pe3aHuA peKPHcTaJlIusalMA yKe He ycleBaeT NpolHTH B Mpowecce camoro 
pesaHna. 

Iipu uccleqoBaHHH aJIIOMMHUA, He3aBHCHMO OT pexKHMOB pesaHHa, HaOJIO- 
Wallach CTPyKTYpa HEMOJIHOCTbIO PeKPHCTAaJIM30BaHHad CO CJleqaMu yipou- 
HeHHA. 

Ecau mpuH pesaHvH MeqM pH BcexX pexKHMAaX pe3saHHA HaGMioalacb 
CJIMBHad CTPpy2KKa, TO Mp pesaHHH aJIIOMMHHA MMeJla MecTO cTyNMeHuaTaA 
cTpyKKa UW Jake CTPyKKa CKaJIbIBAHHA TPH OObIMX lyOuHax pesaHua. 
Be3ycJIOBHO, Take CBOHCTBAa, KaK CKOPOCTb PeKPHCTAaIIH3alHu, TeMONPOBOL- 
HOCTb H Me@XaHH3M CTpyxXkKOOOpa30BaHHA, OTPa3HJIMCb Ha CTPYyKType aJIIOMH- 
HHeBOH CTPyXKKUu. 

QToO 3aklOUeHHe elle B OOJbIUWeH CTeMeHH MOATBepKaeTcA UCC/eLoBa- 
HHeM JlaTYHHOW CTpy2KKH, KOTOpas BO BCeX CJydanx, <Oyyuu CTPy2xKKOH CKa- 
JIbIBAHUA», NOKasasa JePOPpMHpOBaHHy!lO CTpyKTypy 6e3 Kakux-HOO MpH- 
3HaKOB pasyIpOuHeHHA. 

Hakonell, HcceqOBaHve CTaJIbHOM CTpyXKH TPH BCeX pexKUMaX pe3saHuA 
MOKa3aJlO OTCYTCTBHe KaKHX-JIMOO TIpH3HaKOB TeKCTYPbI IIpH HaJIMYHH BeECbMa 
M3Me€JIbUCHHOrO 3epHa. 

Ha ocHope MpoBeeHHOrO HCCeMOBAHHA MOMKHO CieaTb OOilee 3aKJIIO- 
yeHHe O TOM, YTO CTPyKTypa LePOpMupOBaHHON CTPy2xXKU yupaBJiaeTCA TeEMU 
XKe 3AKOHOMePHOCTAMH, Kak HM CTPyKTypa MeTaula, JedopMupoBaHHoro nyTeM 
TulacTuyeckoh epopMainH 6e38 CHATHA CTPyKKH (KOBKOM, MpoKaTKoi, 
wTamnopKon) (', 7). 

Takum o6pa30M, B OCHOBe Mpollecca pesaHuA JIexKUT MEXAHH3M MacTuye- 
ckolH jecopMallHu, KOTOPHIN yilpaBJIMeTCA TeMH Ke 3aKOHOMepHOCTSAMH, 
KaKHMH YyIipaBJIAeTCH MeXaHH3M JesopMallHH MpH O6paboTKe MeTaJOB 
WaBsieHHeM. 


Pu3ukO-TeXHHYCCKHH HHCTHTYT Tlocrymuao 
Akayemuu Hayk BCCP 30 XII 1953 
LMTHPOBAHHAS JINTEPATYPA 


1E. d. Baxmetes, M. J. BosaBpuxeuckKui uw ap., Tp. BHAM, s. 4 (19383). 
2>C. UW. Py6kuu, Teopua oOpasotku Metan0B qaBleHuem, 1947. 


~l 


Puc. 1. PentrenorpaMMbl Me€QHbIX CTpyxKek. 
1,6 mM/o6, rulyOuHa pe3saHus 6 MM, yrou pesaHHa 3 


rayOuHa pe3sanua 1 MM, yroa 
pe3aHua 4 MM, yroJ pe3saHHa 


JAH, t. 95, Nei, Ty6xnn, Menpenees 


a—nogyyenp upu 1100 06/MuH, moxaya 
0°; 6 — 20 06/mMuH, mogaya 0,2 mM/o6, 
pesanua O°; 6— 564 00/MuH, Mofaua 0,2 mm/o6, rayOuHa 
0°: 2—3000 06/mMun, mogaua 0,2 mM/00, rayOuHa pesaHns 


14 MM, yroa pe3anna 0° 


Jlokaagp AKkayemun Hayr CCCP 
1954. Tom XCV, N 1 


TEXHHYECKAH ®H3HKA 


b. WH. NMWJIMNYYK 
TEMMEPATYPHASA WKAJIA J. HW. MEHLEJIEEBA 
(ITpedcrasaeno axademuxom IT. H. JIyxupcxum 9 XII 1958) 


Ha 9-4 Tenepampuoli komsbepenmum m0 Mepam HM BecaM B oxTsAOpe 1948 r. 
Oba punta 3-q pesomouua, comepKamlaa cmexyoumii myuKT: «2. Kon- 
CyJIbTaTHBHBIM KOMHTeT MPH3HaeT NPHHUHN aGcomoTHOH TepMomMHAaMUUeCKOH 
IUKaJIbI, OCHOBAHHOH Ha €HHCTBeHHOM ONOpHOM TOUKe — B HacTOslee BpeMA 
Ha TpOHHOH TOUKe UMCTOH BOAbI, abcOJOTHad TeMMepaTypa KoTOpOH OyzerT 
UpumMcava BiocueqcTBUN. Bpefenve STO HOBOM WIKaJIbI He OTparkKaeTca Ha 
TIPHMeHCHHH MeKAyHAapOAHOM LIKaJIbl, KOTOpasA ocTaeTcaA pekoMeHAyemoli 
TipakTHyeckoH WkKaoH» (1°). HeckombKo paHee, B uioue 1948 r., nouTH TaKan 
*Ke PesOJIOUMA OblJla IpHnata Mex AyHapoOAHbIM COlO30M YHCTOH WH MpHKJaz- 
HOW (u3suKH (°). 

Saculyry BBeeHHA HOBOTO ONpeseseHuA TeMMepaTypHOM IiKasbl 3apy6ex- 
Has WeuaTb MpunucpipaeT JKuoKy (4). Ha camom xe Aelle TemnepaTypHan 
lKaJla, OCHOBaHHad Ha OAHOH ONMOPHOH TOUKe, Obla BMepBble MpemlowKeHa 
Ji. WU. Mengeseesrim eure B 1873 r. nom HasBaHHeM «KMeTpH4ecKan cucTeMa 
U3MepeHHA TeMMepaTyp» H ABHAaCb OAHHM 3 pe3yJbTaTOB eFO KalllTaJIbHOH 
paOoTbl MO H3yYeHHIO yIpyrocTH ra3oB. 

IlepBoe coo6uleHve «O HeEOOXOAHMOCTH UM MOuIb3e>» peqaraeMoH HOBOK 
cuctemp! JJ. HW. Mengeseep cesam Ha 3acemaHuu PyccKoro xuMuudecKoro 
oOulectBa 13 gexa6pa 1873 r., BTopoe cooOmleHHe — <o TOM, 4TO CeaHO 
HM 110 MOBOAY ero paOOTH! Ha YIpyrocTbio ra30B, WIA TOUHOMO H3MepeHHA 
TeMilepatTyp» — Ha 14-m ouepemHomM co6panHuu WPu3uyeckoro oOulecTBa MpH 
C-Ilerep6yprekom yHuBepcutete, cocTrosBuiemca 20 neka6pa 1873 r. IIporo- 
KOJIbI 3acelaHul OblIH onyOsIMKOBaHbI B PKypHasie Pycckoro xuMM4yeCKOrO 
o6mectsa u /KypHase Pycckoro dusnyeckoro o6mectBsa B 1874 r. (5, §). 
Tlepesoy, mepporo coo6uleHua B TOM 2%*e rosy NoABMIca B Oruerax Hemell- 
Koro XHMHYecKoro o6ulecTBa (®). WVasBecrupiit pycckui TepMOxHMuK 
B. ®. Jlyrunuu nomectus B 1874 r. B Biomnerene [TapwxKckoro xuMuyeckoro 
o6ulecTBa KpaTKu pedbepat o pabote J. MW. Mengeseesa (’). 

Ji. VU. Mennesiees oTueTsuBo MOHHMaJ HU CPopMyJIMpoBaJ MpeHMyllecTBa 
mpelaraeMou HM HOBOH TeMMepaTypHOK UWKaJIbI: 

a) JI. WU. Mengenees canta Hasmmune MBYX ONOPHbIX TOUeK MIKaJIbI MpH- 
YUMHOL, 3ATPYLHAIOMeH MOBbILMeHMe TOUHOCTH TepMOMeTPHYeCKUX H3MepeHHH: 

«...PaccCMaTpHBaad HbIHe yOTpeOaemble CHCTeMbI OMpeseJieHHA TeMIlepa- 
TYP, re ABe TOUKH ONpekeAIOTCA TAAHMeM JIba HM KAMCHMeM BOM, a MOA- 
pasievleHHA BO3LYWHbIM TepMomeTpom, r. MexgesteeB yka3aul Ha TO, 4TO 
Taka CHCTeMa He TOJIbKO 3aTpyAHAeT BCe TEPMOMETPHYecKHe OlpeyeJeHHsA, 
HO HM MeslaeT HX MaJIO TOUHBIMH HW COMHHTeCJIBHBIMH...> 

6) J. WU. Mengenees npeaoxu WKasy, OCyIeCTBJIAeMy!0 Ta30BbIM 
TePMOMETPOM C eA HHCTBCHHOL OMOpHOH TOUKOH: 

«...Menfesees mpelsaraeT, 10 KpalHel Mepe MIA YHCTO HaydHbix pa6oor, 
HOBYIO «MeTPHYeCKylO» CHCTeMy OMpeevieHuA TeMMeparyp. IIpunaB Bonopoy 
nol wapsenvem B 1000 rpamMos Ha KB. CaHTHMeTP pH TeMMepatype TaxHu 


ee 


jibla 3a HCXOMHYIO TOUKY, WOJWKHO Ha3BaTb MeTPHYeCKUM TpalycoM (4) 


TaKOe MOBbIIMeHHe TeMMepaTypbI, KOTOpoe yBeJIMUMBaeT yIIpyrocTb rasa Ha 
| rpaMM Ha KB. CaHTHMeTp IOMMayH...» (sy. 


~—l 
Or 


B npumeyannu JI. HW. Menzesees pasbacusaer: 
«! OnuH rpagyc Llenpcus = 3,667 Takoro MeTpHueckoro rpayyca; 


O° Li, ev00 100 t= 1260;7 (BO3MOXKHbI H ApyrHe MeTpHyeckHe 


CHCTeMbI TeMMepatyp) ». 

STO NpuMeyaHHe OCOGeHHY IleHHO WIA MpaBMJIbHOrO MOHHMAaHHA ipedJo- 
weHua JI. VU. Mengeneepa. M3 npumMeyanua CTaHOBHTCH ACHO: BO-II€pBbIX, 
Pave) 

B) MerpHyecKkad CHCTeMa OJKHa ObITb OTHECeHA K YHCJY aOCOJIOTHBIX 
liKaJl, Tak Kak Hayaslo oTcueTa y Hee cCoBMagaeT C aOCOJIOTHBIM HyJIeM: 
Ue ——T7,C (gaa To torga J. WU. Mengenees npwuumMan uncio 272,8° | 
BMeCTO COBpeMeHHOrO 3HaveHHA 273,2°); BO-BTOPbIX, 4TO 

r) OMMH MeTpHyuecKuh rpanyc paBeH T)/1000 (= 0,2728° C B coorserT- 
CTBHM C IpHHATbIM 3HayeHvem To (5)); B-TpeTbHX, 4TO 

) He HacTaHBad Ha O6a3aTebHOM BbIOOpe MpHpalleHHA MaBeHHA Ha 
1 T/cm? qua onpenemenua apyrux mMeTpHueckux wka, J. UV. Menmenecs | 
TeM CAMBIM BHCKAa3HBaAeCT MBICAb O BOSMOKHOCTH IPE | 
MucaTb. MW60e ycAOBHOe YHCAOBOeE B3HAUeEHHE eCAUNEH- | 
CTBEHHOM ONOPHOH TOUKE CBOeHCUCTeEMB. (Bropo onopHon © 
TOUKON CJIYXKUT, OYeBUMHO, aOCOJIOTHDIM HyYJIb.) 

e) B kounue coo6menua JI. WH. Mennemtees nepeynciser mpeadmyulecTBa 
CBOeH WIKaJIbI: 

«.,. Ipu stow cucTeme oO6slerualoTca Bce pacueTbl c rasaMH (OHA «OTBe- 
yaeT MCXaHMYeCKOl TeopHu» ra30B, KaK ObIJIO CKa3aHO B MepBOM COOOIIe- | 
nuu.— 5. J7.), u360eraeT Apyraa TOUKA (KMMeHMA BONDI) HEHE W- | 
HUX cHcCTeM (pa3paqKa Moa.— B. IJ.) A TepMOMeTPHA BBOLMTCA B OOWLYIO | 
Jia U3MepeHuu MeTpuueckyio cucremy. IIpaxruyeckoe 3Ha4ueHHve Mpedviarae- 
MOH CHCTCMbI OYCBHAHO JIS TOUHOTO ONpemesieHHA OOLIKHOBCHHBIX TemMiepa- 
Typ, YTO OCOGbeHHO BaxKHO IPH TOUHBIX CHSHYeCKHX OMpeseJieHHAX H OCO- 
6eHHO B KaslopuMeTpun...» (6). 

di. U. Mengeneep mpumapasl cBoeMy MpesIoxweHHIO OObIUIOe 3HadeHHe, 
Kak 9TO NOKa3bIBaeT CJleqylolulad BbINMCKa M3 «CoucKa MOHX couHHeHHH (!): 

«.,. [Ba H TpH pa3a MOLYepKHyTO TO, ITO A CUHTaIO Ooee BaKHBIM.... 


3aMeTKuU CnucoK 

1874. Cuntato sty opmysay (MHOIO Nanny) 78. O6mad bopMyaa ra3oB (3,7) 

CYDIECTBEHHO BayKHOIO B (u3HKO-XH- = 
MUYCCKOM CMbICJe. Oco6oro oTtucKa APY = KM (C+ 1) 
He HMeIO — Hao CMOTPeTb BRKypHate. Il poToKowDt @Pu3su4ecKoro o6ulecTBa 
17 centTaOpa 1874 r. 2Kypu. Pyccx. @.-x. 
oom., T. 6 — 12 

1874, Cuutato aTy cBolO padoTy MHorosHa- 80. O BOXOpOAHOM nH HETAHOM 
YHTeCJIbHOH, HO Hurge ee He pasBu, = 

a NOTOMY Mpeymonaraio K HeH BO3- MeTPHUeECKHUX TepMOmeTPax 1874, 

BpaTHTbcaA — kKorga ycmew (14 qespa- Cm. B «KypHane Pycckoro xuMuyecKoro 

usa 1899 r. mucan). o6mrecTBa». XuMuyeckuH OTHE, T. 6, page 8. 

Cm. *KypHan @usuyeckoro obmlectBa, T. 6, 

page 10—enre syume 


Bcecoio3Hbid Hay 4HO-uCCemOBaTeIbCKu Iloctynuso 
MHCTHTYT MeTPONOrUU 30 XI 1953 
uM. Jl. UW. Meuneneesa 


LHMTHPOBAHHAA JIMTEPATYPA 


* COopH. Apxup JI. VW. Meuneneepa, 1, 1951, crp. 64. 2 W. Louguinine, 
Bull. Soc. Chim. de Paris, 21, 302 (1874). 3B. WU. Ponoymkun, YH, 45 (4), 
620 (1951). * W. F. Giauque, Nature, 143, 623 (1939), 5 I. WU. Meuneuneces, 
2KPPXO, 4. xum., 6,1, B 1, 10 (1874). 7? J. VW. Mennenees, KPOXO, y. xum., 11, 
1, B. 7, 208 (1874). § A. Kuhl berg, Ber., 7 (1874). ® Procés-Verbaux CIPM, 241, 44 
{i948 © C. R. des séances de la IX Conférence générale des poids et mesures, 55 
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Jloxknager Akagemun Hayx CCCP 
1954. Tom XCV, Ni 4 


XHMHfA 


Akayemuk B. A. KASAHCKHH, A. JI. JIMBEPMAH, T. ©, BYJIAHOBA, 
B. T. AJLEKCAHAH u X. E. CTEPHH 


~O KATAJIMTHYECKHX MPEBPAWWEHHAX x-TENTAHA HW x-OKTAHA 
B MNPHCYTCTBHN NJIATHHHPOBAHHOPO YA 


B 1937 r. 1O. K. lOppes u IT. A. Masnos (') na6sogaau, 4ro pu Tpex- 
KpaTHOM IIpOmycKaHWu H-OKTaHa B TOKe BOWOpOsa Hal MaTHHAPpOBaHHbIM 
| yraem (20% Pt), mpuroropmenupmm mo H. JI. 3emucxomy (2), upu 310° ¢ 
OObeMHO cKOpocTbio 0,15—0,20 umMemo MecTo MoBplleHue yebHOrO Beca 
WH MOKa3aTesA MpesIOMJIeCHHA MpOsykKTa peakWHH UM paciliMpenHve mpeszesos ero 
KumeHua. ABTOpbl He OOHAPy2KHJIM B KaTaJM3aTe HM HeMlpeseNbHbIX, HU apo- 
MaTHYeCKHX COCJHHEHHU, HO HallvIM B HEM OKOJIO 15% yruleBoROpomoB H30- 
cTpoeHua. Orca Obl Clean BbIBOL, YTO B YCOBMAX JerHAporeHusalluon- 
Horo KaTaJIu3a No SeJIMHCKOMY H-OKTaH clOco6eH H30MepH30BaTbCA B yrule- 
BOMOPOAH PasBeTBJIEHHOrO CTPOeCHHA; STOT BHLIBOM NO3qHee He pa3 MOBTOPAICA 
B JuTepaType (CM., HampHMep, (*)), XOTA xXapakTep HaGJlOMaBIUUXcA B IpH- 
CYTCTBHH IWIaTHHMpOBaHHOrO YIrJId H3MeHeCHH H-OKTaHa HHKeM Goslee MOL- 
PpoOHO He H3yuaJICA. 

BecbMa CYIUI€CTBCHHbIM 3TaIOM MpeAMowKeHHOrO HesaBHO cmocoba Uccwe- 
WOBaHHA WHTHBUAyasbHOrTO COCTaBa OeH3HHOB MIpaAMOM TOHKH (*) saBJAeTCA 
KaTaJIUTHUeCKad JETHAPOreHH3alluA WIECTHWICHHbIX HaPTeHOB; NOITOMY G6bIIO 
Obl OYCHb BaXKHO BbIACHHTb; HACKOJIbKO M30UPAaTeJIbHbIM XapakTep HMeeT 3TAa 
peakiluaA mpH coOJOeHHH YCJIOBHU, PeKOMeHZYeMBIX WIA MCCJeOBAHHA 

- ©C€H3HHOB, HM, B UaCTHOCTH, He MOABepraroTca JIM U3OMepH3allW¥H MMEIOWIMeCA B 
GeH3uHe MapaduHOBbIe yIIeBOAOpOAb, YTO ucKaxKaJO Obl pesyJbTaTbI aHa- 
JM3 a, 

| Heo6xo2HMO OTMETHTb, YTO YCJIOBHA MerumpOreHH3saluH LWIeCTHWICHHBIX 

Ha@TeHOB, IPHMeHAeMbIe Mpu MCCeOBAaHHH HHAHBUAyabHoro cocTaBa GeH- 

3UHOB, CHJIbHO OTAMGAaIOTCA OT TeX, B KoTOpHIX IOppes u IlaBnoB nozBepraH 

Mpeppaenuio xA-oKTaH. IIpH uccmeqoBaHMH OeHSMHOB erusporeHusaluAr 

Begetca 6e3 ra3a-HocuTeaan mpH 300° u o6bemHOK cKopocTbio oKouO 1,0; 

KaTaJIM3aTOp COCTOHT H3 IwlaTMHbl, HaHeCCHHOM Ha AKTMBMPOBaHHbIM yroJb, 

IipHuem K IllaTuHe WOGaBAeTCA OKOJIO 10% xHxese3a (T. e. 2% oT Beca Bcero 

KaTalu3aTopa), YTOObI YMeHbIUUTb AKTHBHOCTb KaTaJIH3aTOpa MO OTHOIIeHHIO 

K THAporeHoOuIM3y MATHUICHHIX HadTeHos (*). 

DKemad BhIACHUT 6O/lee MOMPOOHO, KaKMM MMCHHO MpeBpallleHuaAmM MOryT 
HOMBepratecd MapapuvHoOBble yreBOMOPOAbI B YCMOBUAX, OJIM3KHX K YCJIOBHAM 
TOppeza u Ilapsopa, u OyAyT WM 9TH yrsIeBOMOPOAbI U3MECHATHCA B YCIOBHAX, 
IIPHMeHACMBIX MIP HCCeOBAHHM MHLMBULyabHOrO COCTaBa OeH3HHOB, MBI 
MOMBeprvim A-relTaH WM A-OKTaH KOHTAKTY. C TPeEMA TIATHHOBbIMH KaTaJIM3aTo- 
pamu. Karanusatop Ne 1 rorosuaca no 3emunckomy u Typosoti-lonax (2) 
WH cofepxKan 20% WiaTHHbI Ha aKTHBMPOBaHHOM yrvile; H-reliTaH M H-OKTAaH 
IpOnycKasMcb Hak HUM, KaxK{bili Hak OTAeNbHO MopuMel kaTaMsaTopa, 
focmeloBaTebHO m0 3 pasa mpu 310° u c O6beMHOH CKOpOCTbIO 0,15—0,20. 
Karausatop No 2 rake comepxal 20% MiaTHHbl Ha AaKTHBUPOBaHHOM yrule, 
Ho TOTOBMJICA B YCJIOBHAX, HECKOJIbKO OTJIMUHDIX OT yKa3aHHbIX SeJMHCKHM Hi 
Typosoli-IlomaK; H-reniraH M H-OKTaH Mponyckasucb Hay HUM IPH 300° on“H 
pa3 c OObeMHOM CKOpocTHIO oKONIO 1, a 3aTeM C OObEMHOM CKOPOCTbIO OKOIO 
0,3. Katanuzatop Ne 3 comepxan 20% nlaTuubl w 2% wesesa Ha AKTHBUPO- 


BaHHOM yrvle; H-reuTaH H H-OKTAH TIpOMycKaJIMcb Hal HMM B TeX Ke YCJOBHAX, 
les 


uTO HM Hal KaTamu3aTopom Ne 2. AKTHBHOCTb BCeX TpeX KaTaJIM3aTOpOB M10 
WHKJIOreKCaHy OKasallacb MpHOIM3HTeIbHO. OMMHAKOBOM MH BbICOKOH; NpH 
300° uw o6bemHO cKopocTH 0,9—1,0 OHM AerHApHpoBalM STOT yrvleBoLopon 
Ha 90—93%; lo OKOHYaHHH OMbITOB AKTHBHOCTb OKa3aJlaCb MOUTH He H3Me- 
HHBINeHCH. 

PesyJIbTaTbl ONbITOB MOJyuHINch culenyroulMe. I]pofykTbl, noJlyyeHHble C 
Karamu3atopom Ne 1, comep2KamM HeMHOro HelpeevIbHEIX H 4—5% apomarTu- 
YeCKHX yriepomoponoB. JlesapoMaTH3HpOBaHHble OCTATKH KHMeJIM B LOBOJbHO 
INMPOKHX Mpemedax HW, CyAA NO yeuIbHDIM pe*pakUHAM, a TakKe MO aHWJIN- 
HOBbIM TOUKaM, COepKaJH WMKIMUeCKHe yruieBogzopoyH. M3syuenuve cieKTpoB 


KOMOHHANMOHHOrO paccesHUA CBeTa MOKa3aJioO, UTO B NPOAyKTax MpeBpallenuA' | 


i-PellTaHa HW AH-OKTaHa HMeIOTCA Kak MapadPHHOBble yvleBOAOPOLb! pasBersBJleH- 
HOrO CTpOeHHA, Tak M TOMOJIOrH WAksOMeHTaHa (oKOJIO 10%). 

B ycJlOBHAX, IPHMeHAeCMBIX JIA HCCeMOBAHHA HMHAMBUyaJIbHOro CcocTaBa 
6eH3HHOB MpAMOM TOHKH, H3 N-rellTaHa WH N-OKTaHa OOpasyloTcA HeOouIbIUIMe 
KOJIMYeECTBA HEMpeeJIbHbIX (MeHbIe 2%) Mw apoMaTHyecKHx (oKOJIO 1%) 
yrleBOMOPOMOB; OCTATKH MocJe yaJleHHA UX H3 MpOAYKTOB peaKIMH MOUTH 
He OTMYAIOTCA MO CBOHCTBaM OT HCXOJHbIX H-reliTaHa WIM H-OKTaHa. Takum 
06pa30M, B 3THX yCJIOBHAX Mapac:PHHOBble yrieBoROposbl He MoABepraiorcs 
CKOJIbKO-HH6yb 34MCTHBIM H3MCHCHHAM; Up McclelOBaHHH OCH3HHOB KOM- 
OHHUPOBaHHHIM MeTOJOM HeOOXOMMMO CTporo MpHepxKUBATbCA PeKOMeH]O- 
BaHHbIX YCJIOBUM erHsporenu3alun. 


QIKCHeEPHMeHTAMDHAA TanG Tab) 


Mcxomuple yraeBpongopogu. x-Tenrau umen T. Kun. 98,8—98,9° 
(760 mm;. 1m) 1,3877, d@* 0,6840, anuimHoByio Touxy 69,4°; H-oKTaH — 
T. Kun. 125,6—125,7° (760 mm), 2,” 1,3975, d7® 0,7027, anunuHoBylo 
rouky 71,75°. 

YcHOBUA NPOBeReCHHA ONBITOB HMETOAHKA UCCHAeRO- 
BAHHA MpORYKTOB peakUuu. OnbiTbl BewMcb 6€3 ra3a-HOCHTeJIA B 
CTeCKJIAHHOH TpyOKe WHaMerpoM 13 MM, NOMeIWeHHOH B TpyOuaTylO KaTaHTH- 
yecKylo Meub. J)IMHa CJIOA KaTaM3aTopa cocTaBuana 40 cM, O6bem 45 cm?. 
B ombiT uepe3 Tpy6ky MponycKasocb oOKOJIO 50 Ma yraeBonopoma (33,4— 
35,1 r). B karamu3aTax (mocule TpexKpaTHOrO KOHTaKTHPOBaHHA C KaTaJiM3a- 
Topom Ne | u mocue OMHOKpatTHoro c KaTasu3aTopamu NeNe 2 u 3) onpenens- 
NMCb MOKA8aTeJlb MIpeJIOMJICHHA HU YACJIbUbIM BeC, AHHJIMHOBaA TOUKAa, OpOMHOe 
YHCJIO H HaxOMJOcb CofepKanve HeMpeeJIbHbIX WH apOMaTHYeCKUX yrvie- 
BOMOPOMOB. OTH yreBOROPOAb! yAaANMCE U3 KaTaJIM3aTOB xpoMaTorpaduue- 
cKOH amcopOuneH Ha CHJIMKaresie; B OCTaTKaX CHOBa ONpeeaMCh MOKa3a- 
TeJIH NpeJOMJIeCHHA, YeJIbHbIe BeCa H aHHJIMHOBbIe TouKH. Ha ocHoBaHun 
aJVIMTHBHOCTH YJeJIbHbIX pe*pakUMH MOXKHO OplwIO NpHOTM3HTeIbHO CyAUTd 
O COMepKAaHHH AJIMUMKIMYCCKHX YIIeBOLOpOMOB B WesapOMaTH3HpOBaHHblX 
ocraTkax. Ilowpsyacb peKTHukalMOHHOH KOJIOHKOH B 80 TeoperuuecKHx 
TapeJIOK, MOXKHO ObIO pasieJIHTb e3apOMATH3HPOBaHHble OCTaTKH Ha 
(ppakWHu, KOTOPbIe HCCJIeqOBAJIMCb KaK NO (u3H4eCKHM CBOLCTBAM, Tak u Ha 
OCHOBaHHH HX CIeKTPOB KOMOMHALMOHHOrO paccesAHHA. 

a Ont ites 


o Bouixon Ss Conepxa- 
= Vicxogu. 2 O6bemu. en) Makauasara 20 0 | 22 | une B %, 
na 2 2 ~ 
ois S ae Diy \ ih Nite eae 
2,5| yraesonopon | § ckOpocTb =) 2 Of, = | ag | nempe- | apoma- 
ZzS & ie “te | tO | nenby.| THK 


1 | #Tentan . |340] 0,15—0,20 pa 28 , 9] 85,94, 3957/0, 7034) 61,314,783] 1,4 | 4—5 


6 | x-Oxtan . (81C} 0,145—0,20 135,1130,7 


88 3/1 ,4061|0,7191| 63,7|2,72| 1,9 | 4—5 


PesyibTaTh ONBTOB C KaTamu3saTopom Ne 1 cpeneny B 
Tao. 1. CaolictBa e3apoMaTH3MpOBaHHBIX KaTaJIH3aTOB aHbl B TAG. 2. 
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K emambe Bb. A, Kasauckozo, A. JI. Jludepmana T. ®. Byaanosoit, 
B. T. Aaexcansn u X, E. Cmepuna, cmp. 77 


a ~ AUHUU 
SS SS 
NK SR BQ Mpane-2- CUMEIMUMQUKMONCHIMANA 

|| oo ae STUHUU 

& - 7 S  9-mermuneekcaHa 

hela 

"eq | — Gp.Ikamanusamna 

my ty ; H-2efuman 


Puc. 1. CpapHenue cnextpos dpakunu I kKaTamu3ata HM HCXO_HOrO H-rentaHa. Bun3sy — 
CHEKTp #elesa 


K cmambe P. JI. Mepkauna, emp. 155 


Puc. 1. 


Lingula menneri nov. sp.; M. Ka3ax, KOHKCKHM POpHsoHT. 
a— Ne 842/39-1, Buy cHapyxu; 6 — Ne 842/39-2, Bua u3snyTpu 


AH. tT. 95,0! 


bad 


ty 
: 


BeryucsleHHoe MO yAebHO petbpakuMH COfepxKaHHe WMKIMYeCKUX yruie- 


_ BowOpooB B KaTaM3aTax cocraBasner 10—11%. Nua 6omee nogpobuoro 


BHIACHCHHA XapakTepa MPOHCIIe MINX H3MeCHCHHH KaTasu3aTbI OblvIM pasorHa- 
Hb Ha KOJIOHKe B 80 TeopeTHYeCKUX TapeJOK H AIA OT/eMbHbIX cpaKunii 


— ObLIM CHATHI CHeKTpbI KOMOH- 


HalHOHHOTO pacceaHHa cBeTY. TaOauna 2 
Pe3yJIbTaTbl pasrOHKH KaTayiw#- ~~) ee 
3aTa H-rellTaHa TpHBeReHbI B 5 o ae 
A & ° 7a 
ra. 3. Cnexrp dpaknunu ah i GMACROABY YrBREC™ |, 06.1) “20+ te eee 
° = "> | 9. | 8a hapew 
78,0—95,0° cyulecTBeHHO orT- : ROpon Bg |oa3 . 
ica) 
WIMYaeTCH OT CIeEKTPa HCXOJLHO- s He |8abe 
TO yrulepogopoga (cM. pue. 1). 
Ero pas3MeirocTb cBuyerevb- 
1 - 5G — 
CTByeT 0 CuOXKHOM coctaBe x-lenTaH 1,3907)0,6917) 66,5 | 40 ae 
@pakuuu. ITlomyKommuecrsen- 6 | a-Oxtan. . . |1,3999]0,7104| 68,6 | 40—11 


HbIM aHaJlH3 cilekTpa * m03B0- 

JIMJI_ YCTaHOBHTb, 4TO~ BO 

(pakuwn cofepxutca 10—15% TpaHc-1,2-7MMeTHJIMMKIONeHTaHa = (JI - 

Hui 498, 769, 897 cm™!), 30—50% 3-merumrekcaHa (auHuA 327, 428, 447, 

736, 821, 1033, 1173 cm) u anmp 20—30% nv-rentana. He wuckioueHo. 

Take MpucytcTBue 2-MerwuireKcaHa, 3-9THIMeHTaHa UM 2,3-—MMeTHJIMeHTaHAa, 

OMHaKO UX CYMMapHoe cosep*KaHHe He MpeBblllaeT, NOBUAHMOMY, 159%, 
Cnextp mpaxunu 78,0—95,0°: Av (cm™!): 227 (0, m), 243 (1, m), 


281 (0, ut), 290 (0, m), 310 (3, m), 327 (2, m), 338 (0), 368 (0), 380 (1), 


. Ta6Oauna 3 
Nee Tipe ze 51 Kune-| 20 20 AHWIMH. TOUKA mre kde, 
ee °C mp Bec pr nh ay ae sneRON TO 
0 
4 78 ,0O—95,0 ee 14,3908 0,6953 64,3 A= alhy 
ji 95 ,0—97,2 PAA S: 1,3899 0,6915 Oli fel) 
3 97 ,2—98,6 | Pe 2k 1, 3886 0, 6870 68 ,4 o—7 
4 98 ,6—98 ,7 | Ole 1, 3876 0, 6844 69,2 0—2 
5) OctaTok | 7,0 41,3927 0,6£63 64,9 15—16 
Tlotepu baal a _- -— — 
* Tlo MaHHbIM CieKTpawbHoro akanu3a 10—15%. 


397 (0), 428 (2, m), 447 (2, m), 498 (4), 517 (0), 554 (0), 595 (0), 609 (1 
609,10), 708(1), .736 (2), 76944), 798.(0), 825 (5), 349. (1), | 
6976), 932-2), 957 (2), 985 (2), 1033 (5), 1051 (4), 1080 (5), 111240 
bi44 (6, wm), 1176 (6, m), 1204 (0), 1218 (0),-1243 (0), «1277 @ 
f034(6; 11), 1338 (2), 13a4.(2), 

Bo dpakunuu 95,0—97,2° eule BHOHe 3aMeTHbI ApKWe JIMHAM TpaHc- 
1,2-NMMeTHJIUUKJIONeHTaHa, OJHAKO ero coOfepxXaHwe HHKe, YeM B MpebiLy- 
meh dpakuuu. Haodopor, cosep Kanne A-renTaHa 3feCb 3Ha4HTeJIbHO BBIILe 
(70—80%). Ente MeHbue oTmMuaeTca oT umMcToro av-reliraHa dpakuHa 
97,2—98,6°. Dpakuua 98,6—98,7° onTuyuecKH He UCCJIeqoBasacb; cya M0 ee 
KOHCTAaHTaM, OHA MpekcTaBsiaer coOoro uncTHIM v-remray. B ocrarke, NoBu- 
JIMMOMY, COfMepXHTCH STHIUMKOMeHTaH, OMHAKO TOYHO YCTaHOBHTb ero 
HagiMune He ylaeTCad, TaK KaK ero ApKue JIMHHMM COBMaqalor Cc JIMHMAMH 
H-renTana. 

PesybTaTbl pa3rOHKM KaTaJIMsaTa H-OKTaHa MpHBeseHbt B Tabs. 4. [pu 
CHeKTpavIbHOM HCCJeOBaHHH (bpakuMH KaTamM3saTa H-OKTaHa B OcTaTKe 
Obl OOHApyKeHbI CaOble HHH, KOTOPble MOXKHO MPHMMCaTb A-IIPOMMI- 
WHKJIONeHTaHy MU WHc-1-MerHu-2-9THAMMKMONeHTAaHy. 


* B maHHOM Cilyyae aHaiv3 He MOKET MpeTeHLOBaTh Ha OObIUHYIO AA CMeKTpadbHoro 
MeTOma TOUHOCTh BBULY Masoro OObeMa HCCeMOBaHHBIX PpakuHAH. 
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Ta6Onaunya 4 


Conepx. 
Nee IIpepensi KuNeHAA z 220 go AnvanH. TOUKa! = anynAKaHU. 
ec Br 
paki | B °C mp 760 mm 2 . B °C a | ae 
if 77,7—125,3 6,3 1,4014 0,7136 66,2 17—20 
2 125,3—125,95 3,3 1,3977 0, 7034 71,3 0—2 
Octatox | 125,5—127,8* 8,9 1,4012 0,7116 68,6 10—11 
Tlotepu — 1,8 -- — — 


* TleperHaHo u3 KoOnI Bipwa. 


PesymbTaTH ONHTOB Cc KaTaaHu3saTopamMu WNoNe 2 uw 3 
TIpHBeeHbl B TAG. 5. 


9 s 2 Bulxom Kata- sg Conepx. B 
= = oO 2 ausatTa Ss 5 BeCaec)| 
& | Wcxoau. yrnezo-}| & | o sah S 90 YN to z 2 
E go/ = |eo| 2 Leroy | tial Gar Bey IP Le 
3 mopon 2 3 8 8 5 P y 5 & 2 | Hempe- | apoma- 
2 ray lero heist |=) ; om ee Camere 
2 | x-lentaH 2 |300)1,0/33,4! 32,7 | 97,9 |1,3886)0, 6858/68 ,7/2,32) 41,4 4 
3 | A-leurau 2 1300] 0,3 /33,6} 31,5 | 93,8 |1,3887|/0, 6862/68, 5/1,56} 0,9 4} 
4 | x#-lentan 8 |300/1,0/33,4| 31,4 | 94,0 |1,3883]/0,6849]/69,1/1,83} 41,4 1 
5 | aTentan ..j} 3 |300/0,3/33,0) 30,6 | 92,7 |1,3885/0, 6852/69, 0/4,53) 0,9 dl 
7 | x-Oxtao. . .| 2 |300/1,0/35,4] 34,5 | 98,3 |1,3988/0, 7040/70, 8/2,54) 1,8 4 
By || OVEN 6 5 |) 3) OOO! Bal || Sif il sis (0). ORO (7A ale. Al ais i 
9 | a4-Oxran. . 3 1300|0,3135,4] 34,7 | 98,7 |1,3989]0,7039|71,0/2,44, 1,7 | 4 
Ta6auna 6 
fo ¥ t 
NON: PERE ene [Ipenenbl Kuneuna 120 0 ANHIHH. TONKA 
OMbITOB B °C npua 760 mM BecG 
D HAC UTAH semen — 14,3879 0, 6846 69,4 
3 POIROIGEA ss Ab 48 95,0— 98,7* 4 3884 0, 6850 69,05 
4 PACS 6 5 oo 98 ,3— 98,8** 1 ,3878 0, 6843 69,35 
5 PVM 5 56 6 6 98 ,3— 98,8** 14,3878 0, 6843 69,2 
7 = OK DAH ae) anes 124,0—125, 65* She) 0, 7032 71,6 
8 HORTA so eae. sto Ye hata irs 32 9) 0, 7030 71,4 
9 HAOK TAS .iephe oat 125,0—126,0** 41,3976 0, 7034 71,4 


* TleperHaHo Ha KONOHKe B 40 TeopeTHYeCKUX TapenOK. 
** TleperHaHO M3 KOOp1 PaBopcKoro. 


Tlocue ymasleHua M3 KaTasIM3aTOB apOMaTHYeCKHX MH HemMpeevIbHBIX yrule- 
BOMOpOMOB Ha CHIMKarewle NOJyYHIMCb OCTaTKH, MaJIO OTIMUAaIOULMecA 0 
CBOHCTBaM OT MCXOZHbIX yrJIeBOMOPOAOB, KaK 3TO BUAHO U3 Tau. 6. 


VincTutyT oprannyeckok XuMuH Ilocrynuso 
um. H. Jl. 3enuncxoro 9 1 1954 
nh Komuccua 0 CHeKTPOCKONMH 
Akanemuu HayK CCCP 


UHTHPOBAHHASA JIMTEPATYPA 


110. K. JOppes, Il. A. Tassos, IKOX, 7;..97. 1937). 2 es ome 
ckuh, M. 5B. Typosa-Jloask, Msp. rp. H. A. Senuncxoro, 2, usq. AH CCCP, 
1941, ctp. 150, 224. * G. Egloff, G. Hulla, V. Komarewsky, Isomerization 
of Pure Hydrocarbons, N. Y., 1942, p. 42; S. J. Green, J. Inst. Petroleum, 28, 179 
(1942), *#1.C. Jlanacoepr, 6. A. Kasauckul, W3s. AH CCCP, OXH, 100 (1951). 
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Wokxuagn Akagemuu Hayr CCCP 
1954. Tom XCV, Ne 1 


XHMHA 
rHJIbM KAMAH wi. A. YA AEBA 


QEWCTBUME XJIOPHCTOrFO AWETHJIA MW YKCYCHOrO AHIVJPHJA 
HA AJIKWJIbHbIE 9®UPbI c-METOKCUMPOMMJIEHL JIAKOVIb- 
MbILUbBAKOBHUCTOM KUCJLOTbI 


(IIpedcmaszeno axacemuxom A. E. ApOysostim 25 XII 1953) 


B auTepatype HMeeTCA 3HaYHTeMbHOe YucNO padoT (1), NOCBALICHHBIX 
) MCCJICOBaHHIO PeaKILMH B3aMMOeHCTBHA TalOMaHrHApHOB KapOOHOBbIX 
_KHCOT C NPOCTHIMH aIKHAbHBIMH WM CMeWMaHHbIMH WMKMYCCKAMH adpupamu 
~@ocopucTok KHCAOTHI. 
YcTaHOBJeHO, YTO aJIKHAbHbIC apupbl PocPopucToH KUCAOCTH C ralouy- 
‘(alwaMH pearHpyloT oOOOHO ralousaiKuJamM 10 oOuleM3sBeCTHOH 
-cxeme ApOysopa: 


OR OR 


; oo R-CO. 7 ' al 

oS oo —-» R —[{)— +R i 
| R— COHiUg + POR —~ ‘igen RU FN ip ls 
OR ies OR 0 


CmemlaHHble WHkIMyecKHe adupEl d@ocdopucTroh KHCOTH B aHaoruy- 
HbIX YCAOBHAX BCTyMaloT B peakKUHIO ABOAKO: C pa3MbIKaHHeM UHKJa WA 
'6e3 pa3MbIKaHHa: 


CH,-OCH, 
Bex ot ft 
GH-OCH, (: >R-CO—-R’ —> CH—-0— P< 
GON ae” CHyr 0° Sitg i CO-R' 
| R'-COHlg+!  >P—OR CHHig 0 
| CHO NGHy Oly chock 
HO wip iN. 0 
AEG) LEN 
CH5- Se ’ | —(— 
TT oR tua 
0 
+RHLg 


! Henapuo joKagano (2), uTO pH B3aHMOselicTBUH SPUPOB CyPbMAHHCTON 
\KHCJIOTEI C XJOPHCTHIM alleTHOM OOpasyeTcA aJIKOK CH LH XJIOpCTHJIOHHBI 
( 


‘m0 ypaBHeHHIO: 
(RO),Sb + 2CH, — COCI = ROSbCI, + 2CH, — COOR 


Tlannpie o melicTBHH Ha aJIbKWJIbHBIe HM WHKAMYeCKHe 9PUpbl MbILIIb- 
JAKOBUCTOM KHCNOTHI ralOMLauHNOB B NMTepaType OTCYTCTBYIOT. Tlostomy 
lHaM Ka3al0Cb He JMIMICHHBIM HHTepeca, XOTA ObI JA CpaBHeHHA C BBILLIC- 
|yKasaHHbIMM peakWMAMU, MpovsBecTH usyYeHHe peakuMM B3aMMONCHCTBMA 
|HEKOTOPEIX 9PHPOB &-MCTOKCHMPONMACHTMKONbMBILIbAKOBUCTOH KUCAOTI 
(C XJIOPHCTBIM aleTHIOM. 
6 MAH, 1. 95, M14 bi 


TlpoBe qeHHEIe HaMH OMEITHI NO B3aHMOCHCTBUIO H-OYTHOBOTO, H-TeKCH- 
JOBOrO H A-relTHAOBOrO 3HpOB a-Me€TOKCHMPOMH eH JMKOJbMbILMIbAKO- 
BHCTOH KHCJIOTHI C XJOPHCTbIM aLleTHJIOM NOKasaH, YUTO MCKAY HAMM HLCT 
OOMeHHad peaKIMA C BbINeeCHHEM 3HaYHTeCAbHOrO KOMMYeCTBa Tela, 
oOpas0BaHHeM COOTBETCTBYIOMeroO alleTaTa H XMOpaHTHApHa a-MeTOKCH- 
IIPOMHJCHTAMKOJbMbILIbAKOBHCTOM KHCJOTHI 10 ypaBHeHHIO0: 


GH; — OCH, CH, — OCH, 


CH—o = Chao 
l °\AS— OR + CH,COCI | SAS -SClaneH, =3COOR. 
CH,— 07% CH,— 0% 

B cpa3H c mocwequeh peakuueh MpecTaBAIO HHTepec M3y4eHHe 
peaKIMH B3aMMOAeCHCTBUA AIKHJbHBIX 9PHPOB a- MeToKcuiponaaea 
MbIMNIbAKOBHCTOM KHCJIOTbI C YKCYCHBIM aHTuApuAOM. 

B pe3y 1bTaTe TlOCTABJICHHbIX OJIbITOB ObIIO BbIHCHEHO, UTO aJKUJIbHbBIe 
39(pUpbl o.-ME€TOK CHI pONH ICH IHKOJIbMbILIbAKOBHCTOK KUCJIOTbI pearupyroT 
© YKCYCHBIM aHIMApHOM Mp HarpeBaHHH C OOpa3s0BaHHeM COOTBETCTBYIO- 
IHX apoB yKCyCHOH KHCJOTHI WH MOHOALETHAbHOrO MpOH3sBOAHOTO 
a- ME TOK CHIPONMJICHT MK OJ1bMbILIbAKOBHUCTOM KUCJIOTBI? 


CH, + OCH, CH, — OCH, 
| CH, — CO 
CH—O + No: =CH—0O +'CH,COOR 
| As — OR va As =0—C—C . 
CH,— O CH, — CO CH,—O I 
O 


TlomyuenHpit HaMM alleTaT MpeAcTaBseT CoOOOM MaCJHHUCTYIO %KHL- 
KOCTb C 3aMaxOM yKCyCHOH KuCaAOTH. Bozok merKo ruqpomusyercs. 


IKCHEPHMCHTAIbHAA UES S085 


Hcxoqupre BeeCTBa, AJIKHIbHbIe 9(PHpbl a-MeTOKCHMpPONHeHTAH- 
KOJIbMbILMbAKOBHCTOH KHCAOTbI HAMM oOMmHcaHb! pauee (3). 4-lenTua0Bpiit 
aup &-MeCTOKCHIPONHCHT IHKOJbMbILMbAKOBHCTOH KHCJOTHI ObI CHHTe3H- 
pokay Buc PBHE aHallorHuHo ApyruM. T. Kun. 156—158° npu 12 mm; 

9 19137; ne 1,4691; Haiimeno MRp 67,43; BrruncaeHo ana C,,H2;03As 
MR> Ve 90. | 

Tle fictpue XJIOPHCTOTO ayeTHAa HA AAKUMAbHbIE IPUPH 
a-MC€TOKCHNPONHICHTAIHKOAbMBIINIbAKOBUCTOH KUCAOTH. 
Onut |. B neperonyyio KonOy ApOy30Ba B3ATO 18,8 r H-OyTHAOBOr: 
aupa %-MCTOKCHMPONMCHT IMKOJIbMBIMIbAKOBMCTOH KMCAOTbI HM Yepes Kar 
N€JIbHYIO BOPOHKY IIpHOaBseHO 6,0 r xaopuceroro auetTusa. I1pu TOM 
TemMnepaTypa peaKWHOHHOH CMeCH NocTemeHHO NOAHAMach OT 20 po 77°. 
Jlanee cofep2kuMoe KOObI HarpeBastocb fo 140° B Teyenne 1 uaca. H 
pyro €Hb peaKWMOHHad CM€Cb WeperouAdach NOK geo! jloayaa 
HbI clleLyiomue dpakunu: I—54—56° npn 50 mm, 6,6 r, np 1 3949 
II—56—102° npn 14 mM, 3,4 r, m2? 1,4332; 11] —103—108° sr 14 MM! 
10,2 r, 21,5265; IV—100—218° npn 4 mm, 2,9 r, 12) 1,4620. 


IIpu BTopuyHok meperouKe u3 I @paxuan HOAYHEHO BeIILCCTBO | 
7. Kum. 124—125° B komnuectse 5,1 r c mp 1,3949 u dj 0,901. Mo za 
HbIM aHaJIH3a, OHO ABJIAeCTCA H-OyYTHOBbIM supom yYKCYCHOH KMCJOTHI 

Hs Ill m@pakuun Beiqetena ppakyua c T. Kun. 102—103° mpu 10 m 
n® 1,5329. fe | 


Haftmeno %: As 35,11; Cl 16,32 
C,H,O3AsCl. Baruucaeno %: As 34,94; Cl 16,54 


Ilo aHHbIM aHaJIH3a Ha MbIUIbAK UH XJIOP, TOMYYCHHOE BeINECTBO OKé 
3aIOCb paHee€ HaMH H3Y4CHHbIM XJIOPAaHrTHAPHYOM d-MeTOKCHpOnHeH 
rJIMKOJIbMbILMIbAKOBHCTOH KHCJOTHI. 


82 , 


Onur 2. 14,4 r x-rekcunosoro supa a-MeToKcunponHaenranKoarb- 
MBIWUbAKOBHCTOH KUHCJOTbI CMenIMBaocb c 4,5 r xmopucToro ayeTuaa B 
YCAOBHAX, AHaJIOTHYHbIX ONMCAHHBIM BbIe. Temmeparypa cmecw nogua- 
macb C19 no 70°. Tlocne o6bmunof pasronku us I qpakuun mowyuen 


H-TCKCHAOBLIN 9*Mp ykKCycHOH KUCOTH c T. Kun. 169—169,5° B Kosn- 
mecTBe 0,0 r c n1,4032. 


H3 Ill mpaxyun Opt BeiqeneH XOpaHrMApUA o-MeToKcunponuaAeHTau- 
-KOJIbMBIUIbAKOBUCTOH KHCAOTH Cc T. KUHN. 102—103° np 10 mM B Koun- 
mectBe 8,1 r c m2? 1,5301. 


Onut 3. B peakumio B3ato 10,8 r xH-rentHaoBoro acupa a-MeTOKCH- 
‘TIPONHACHTIMKOAbMbIMbAKOBHCTOH KHCJOTH WH 2,9 r xmOpucToro aueruaa. 
Temnepatypa cmecH noguatacb c 19 go 79°. Mocae coorsetcrByiomeli 
“OOpaooTKH cCOsepxXUMOFO KOMOBI ObIIM BBEILeeHbI: H-PenTHAOBEI sup 
yKCycHow KuCaAOTH,c T. Kun. 191—192°, dj 0,8887 un 1,4101. u XJlOp- 
aHrHApH &-MeTOKCHIPONHACHIAMKOJbMbIUIbAKOBMCTOH  KHCAOTHI «= C 
‘7. kum. 110—112° npu 14 mm, n> 1,5218. 

JlewcTBHe YKCYCHOTrO AHTHAPHMA Ha AIKU AHH IMUPH 
@-ME€TOKCHNPONHACHITAHYKOAbMUIWbAKOBUCTOH KAUCAOTHL. 
Oust 1. B neperonnyto kou6y B3aTo 13,4 r sTHI0BOoro adupa a-MeTO- 
KCHMPOMMJCHIIMKOJbMbILbAKOBUCTOH KHCAOTHI HM TYa x#Xe MpHaAUuTO 6,2 r 
CBexKeneperHaHHOrO yKCyCcHOro aHrTHApuyza. Temnepatypa cmMecH MOHH3H- 
Jacb c 23 go 21°. CoxepxuMmoe konObI HarpeBamOCb Ha MaCAAHOM OaHe 20 
/;TeMNepaTypbl KHNCHHA aHTHApHAa B TeyeHHe 3 Yac., NpH4eM OTTOHAMOCK 
»2,6 r BemecTBa c T. Kun. 76-—77° u nn?) 1,3742, uro cooTBeTCTByeT 9THI- 
auetaTy. Jianee pH BakyyM-neperoHKe Oblnma BbIemeHa (bpakuuA c 
‘7. Kun. 131—132° npu 12 mm B KoauuectsBe 7,1 r. 


Hakneno %: As 34,61; 31,57 
C,Hy,O;As. BoryncueHo %: As 31,46 


Ilo aHHbIM aHasH3a Ha MBIUIbAK BeEINCCTBO UMCeT cle LyIOWMK COCTdaB: 


Giiy — OCH, 

| 
CHa 

As —O-—C— CH, 
CH,—O I 


BprlqeneHHblli CAOKHbI spUup MpeAcTaBAaeT coOoh mpo3spa4dHyto MacJA- 


HUCTYIO 2%KHLKOCTE c dz’ 1,5056 u np 1,4837. Ha BaaxHom Boszyxe rHy- 
pouMsyerca c OOpa30BaHHeM OewOro MbIllbAKa. 

Onput 2. B peakunio Onl10 B3aTO 14,0 H-reKcHaOBoro 9cupa a-MeT- 
OKCHIPONHW EH IMKOJbMbIMbAKOBUCTOH KHCJOTHI HM 5,6 r yKCycHoro aHrHd- 
puna. Tlocne o6pluHOh NeperouKH BbIAe ICH H-TeEKCHAOBbIA a*up ykcycHon 
[KucaoTh c T. Kun. 169—170° u n® 1,4031 B KoanyectBe 6,1 r. Ilyrem 
pakwuouHoh neperoHkH noayyena dpakuua c T. Kun. 129—131° mpu 
}11 mm c 7% 1,4839 B koauuectse 11 r. 

' Onut 38. IJpu B3anmonelictBuH 7 Tr A-renTHnoBoro adupa 4@-MeT- 
) OKCHIPONHEHTAHKOJbMbIMbAKOBHCTOM KMCJOTH HW 2,0 fT yKCYCHOrO aHrHy- 
(pHa HaMH ObIIM BbIJCJICHbI: H-TeNTHAOBbIM 3~Pup yKCYCHOHM KHCJOTHI C 
Ir. Kun. 191—192° u n® 1,4096 wu BemecTBo c T. Kun. 131—132° npu 
[12 mm u nm 1,4840. 

| Omuaennve 29upa coctaspa CH,—OCH, 


Se 
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57 caoxwKNOrO ac*upa cmemwuBastocb c 50 mMaBosb. Janee cmecb HarpeBaacl 
B TeYeHHe Yaca HM OCTAaBJAMach Ha HOUb. Besbi ocaoK Obl OTPHALTPO 
BaH, IPOMBIT BOOM, CyMIHICA MO NOCTOAHHOTO BeCa H aHaIH3HpOBaIcA 


Hafigeno %: As 73,54 
As,O3. BptuncueHo %: As 73,73 


Xumuyecknh wuctuTyT uM. A. E. ApOysosa Toctymn10 
Kasancxoro dumana Akagemun HayK CCCP 22 XII 1953 
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oxzagn Akxangemun Hayr CCCP 
1954, Tom XCV, Ne 1 


XHMHUA 
YneH-Koppecnongent AH CCCP A. fl. TEPEHTbEB u K. C. 3ABPOJIMHA 


ONPEEJIEHVE AJIbJETUJOB HW KETOHOB OB bEMHbIM METOJIOM 
' TIPH MOMOLUH ®EHWJIPFUAPASHHA 


Kak H3BeCTHO, MHOFHe aJbervAbl WH Ke€TOHBI MOryT ObITh KOmHUe- 
-CTBEHHO oOnpeeJeHb! pH nomMowH dexHirugpasnua. TIpu yelicrsun 
H30bITKOM Q€HHITHApasHHa UH ero CONH Ha AaberH HAM KeTOH BO 
MHOTHX CJlydaaX KOJIHYeCTBEHHO OOpasyeTca PeHH ITH Apa3son. 


RS 
C=N.NH.C,H, + H,O 


aS 
C=0+4C,H,NH-NH,-> > 
R 


Ra 


1 1 


H36pITOK eHHATHApasHHa MOXKeT ObITb OKHCICH JO a30Ta, OObeM 
KOTOPOTO H3MeEpAIOT, H TaKHM OOpa30M oNpeeAIOT COmepxKaHHe Kap6o- 
HHJIbHOH TpyNNMbl B HCCAeYeMOM BeLIeCcTBe. 


2C,H;NH -NH, + 30 >C,H, + C,H;OH + 2N, -+ 2H,0. 


Panom aBTopos () B Ka4ueCTBe OKHCJHTeCA peKOMeHAOBaNach PeaHH- 


) rOBa X%KHAKOCTb HIM CM€Cb paBHEIX OObeMOB 15% pacTBOpOB cepHOKHCJON 


|} Me1H M €fKOrO HaTpa. 


Kak OpblI0 moKa3aHO HaMH paHee (7), oKHCeHHe (dbeHHATHApasHHa 


| MPC ANOYTHTEAbHEe MPOBOAHTb COAAMH OKHCH Me€AM B NpHcyTCTBHM NupH- 
MHa, UCMOAb3yA appl cepHoro adupa B KayecTBe La3a-BbITeCHHTeIA; 


|B yKa3aHHbIX YCJIOBHAX OKHCJCHHE NpOTeCKae€T MOMCHTAJbHO IIPH oObINHOL 


) Temnepatype MH He TpeOyeT CO2#XHOM annapatypHl. 

OjHakoO BCe yKa3aHHBIe METOJbI, OCHOBaHHBIe Ha H3MCpeHHH BbI-eHB- 
-merocad u3 H36bITKa eHHATHApasHHa a30Ta, TpeOyIOoT Aaa cBoero BHINOI- 
| HC€HHA, NOMMMO CNCUHaIbHOH alnapaTypbl, TakKxKe 3HaYHTeAbHOTO BpeMCHH 
a HeEOOXOAMMOCTH MIpeABapHTeaAbHOrO YaneHHuA BO3Ryxa H3 


| peakTopa HW JIA MOMHOTO BbITCCHCHHA BHITCJIMBINCTOCH a30Ta B Aa30TOMCTP. 


Kpome TOPO, NpeAAO#K CHI O00beMHbIe MeCTOJBI, OCHOBaAHHbIC Ha OKHCJICHHH 


| M30nITKa qbeHuarugpasnHa HOOM (?), HO OHH TaKKe ABJAIOTCA OUCHb 
| CO2%KHBIMH HM TpeOyIOULMMH MHOTO BpeMeHH. 
| B paspa6oTaHHOoM HaMH B HacTOAWee BpPeMA cmocobe onpeeneHuHAa 


| ab erufoB M K@€TOHOB 9TH HCJOCTATKH YCTPdaHEeHBl. Oxa3al0Cb BO3MOK- 


| HIM KOJIMUCCTBEHHO ONpeTeATh SeCHHATHApasHH THTPOBaHHeM paCTBOpOM 
| YKCYCHOKHCOH Me B IpHCyTCTBHM NMpHAMHAa. 


| [2C,H,NH-NH, + 6 (CH,CO,),Cu + H,O > 


| ->C,Hgi+ CsH;OH + 2N, + 6CH,CO,Cu + 6CH,CO,H 


Meronuka onpementenua. B konnueckyio KonOy Ha 100 ma 
HamuBaior u3 O1ropeTKH 8—15Mn2,5%  BOAHO-NHPHAHHOBOTO pacTBO- 


}pa(3:5) coasHokuctoro deHHarHgpasnHa H BHOcAT HaBecky (0,05— 


‘0,16 r) uccnemyemoro BemectBa. Kon6y 3akpbiBaioT MpOOKOH uM OCTAaB.AIOT 
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CTOATb B T@MHOTC HECKOJIbKO YaCOB Ja OOpa3s0raHuA PeHHATHApa3sona. 
Tak Kak THTp pacTBOpa COJAHOKHCOrO (eHHATHApasHHa MeHHeTCA MpH 
CTOAHHH, TO NapaebHO CTaBAT KONObI CO CJIeNbIMH ObITaMH, B KOTO- 
PbI€C HaIHBaIOT TOT 2%Ke OOEM PaCTBOpPa COJAHOKUCOTO eHHJIrHApasnna, 
KOTOPHIH Obl B3AT JA ONbITOB C HaBeCKaMH. 

Ilo ucreyeHHu cpoKa, HeOOXOMMOTO AAA KOUJMYeCCTBEHHOFO OOpa30o- 
BaHHA (PCHHATHApasona, YTO 3aBHCHT OT CTpOCHHA KapOOHNACORepxXalero 
COCIMHEHHA, H3OBITOK deHHarugzpasuna Opictpo TuTpyioT 0,1—0,2 N 
pacTBOpoM ykKcycHoKHcJioh Mmegu. Tepe HayaoM THTpOBaHHA PpeKO- 
MeHyeTCcad mpHOaBeHHe O—7 MJ cepHoro aiHpa, KOTOPHIM H3BIeKaeT 
NIOXO pacCTBOpHMBIe B BOMe OpraHHuecKHe COCAMHCHHA HW MO3BOJACT 
6omee 4eETKO ONPeAEMHTb KOHEL THTPOBaHHA. 

Kone THTpOBaHHA y3HaeTCH NO H38MeCHCHHIO OKpacKH THTpyemor 
MWUKOCTH OT Oypo-2xKeITOH B Oypo-3eNeHyI0; H3SMCHeEHHE OKpacKH HacTy- 
maeT BCJeCLCTBHe NOABJICHHA H3ObITKa YKCYCHOKHCOH MeAH, KOTOpad 
oOpasyeT C MHMpHAHHOM KOMIMVI€KC, OKpalleHHbIii B APKOCHHHH UBeT. 

AnanorHuHbIM O6pa3s0M OMpeseAeTCA THTp pacTBOpa COAAHHOKHCOrO 
eHHIrHApasnna. . : 

TuTp pacrBopa yKCyCHOKHCAOH MeH yCTaHaBJIMBaIoT THOCyJbPaTom 
HaTpHa. ; 

PacueT mpou3BOo2HTCA 10 opMy.iaM: 


28,01 (a — b) M (a — bd) | 
0 = : = SS | 
% CO = 0S ; uncno rpynm CO -B Mol = 30005? , 
Ta6nuna 1m 

Tpoxom. SOF Py Bas ce Uncn0 

CTOAHHA, PasnoctTb | CO-rpynn 

aac Teop. Hail. By MOws 
| 

Piaipane et) Coe Ae eas PASS) 18,40 18,43 | +0,03 1,002 

18,40 18,32 | —0,08 0,996 

KopwunHblit ambyeruy . . ...... nt) 21620 21,19 | —0,04 4,000 
24520 24,01 | —0,19 0,992) | 
KYMMHOBbIM ambmerHa. . ...... 4 18,90 18,85 | —0,05 0,998 | 
18, 90 48,81 | —0,09 0,995 | 

CaaMuMOBbIM ambyeruh . ..... at) 22,94 22,66 —0, 28 0,988 
22,94 22,79 | —0,15 0,994 | 
n-XnopOen3ambnerwt ow. ek, 5 49,93'| 19,56 | —0,37 | 0,938) 
19,93 19,51 | —0,42 0,979 | 
M-HutpoOeu3ambaeruq . . 1... . 4 18,53 18,49 | —0,04 0,998 | 

18,53 18,64 | +0,41 1,C06 

n-HutpoOeH3anpmerHq . 1. we 4 18 ,53 18,52 | —0,01 0,999 

18,53 18,57 | +0,04 1,002 

Wine POWatlmarteaeets. “erent Bn bs 18,66 18,54 | —0,412 0,£94 
18 , 66 18,63 | —0,03 0,998 | 

n-J[MMeTHJaMHHOOeH3aberut . . . 2 18,77 18,75 | —0,02 0,999 

18,77 18,73° | —0,04 0,998 

Sypoypome ee ee ee be 3 29,15 | 28,67 | 0,48] 0,98aR} 
29,15 28,65,| —0,50 0,983 | 

2-MetujmeuTaHoH-(4) ........ 4,5 PAL SM 21.89 | —=0542 0,996 | 
21,97 21,98 | +004 1,001 | 

1-MetusmuknorekcaHoH-(3) .... . 30 2497 24,80 | —0,17 0,993 
24,97 ye a en Oe 0,994 | 

SANOTODEHOR.. ©.’ 9-21, xh ye em eee ae 23,84 |) 280485) 20.48" |) Gomel 
aa 23,37 | +0,06 1,002 | 

BCHBOHH ss oii 1s, sara otey.3s 3 Chee 20 13,20 13,30 +0,10 1,008 | 


13,20 | 13,22 | +0,02 | 4,002) 
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Te @—U4HCIO MHIAMAMTPOB pacTBOpa yKCYCHOKHCOH MeM, nowenmeH 
Ha THTpOBaHHe B CwJenoM onbite; 6—U4HCO MHANHANTpOB pacTBopa 
YKCYCHOKMCOH MeAH, Nomexmeh Ha THTPOBaHHe oNbITa C HaBecKOn; 
N—HOpMasbHOCTh pacTBOpa ykKCycHOKHc0h Men; S —Hapecka uccae- 
“yemoro semectsa Br; M— moweKyApHbl Bec HCCAeYeMOrO BEMIeCTBA. 

YkasaHHbli MeTOX Obld MpoBepeH Ha pxAe abAerHoB WU KeTOHOB. 
B ta6a. 1 npHBeqeHbI pesybTaThl STHX ONpeMeeHHi, M3 KOTOPHIX BU AHO, 
UTO JIA OOJbIIMHCTBA aJbJerHOB HM KeTOHOB ObIAH NOyYeHHI yOBse- 


TBOPHTCJIbHBIC Pe3y IbTAaTHI. 


Mockosckuii rocyqapcTBeHHblH YHHBepCHTeT Tlocrynuao 
uM. M. B. JlomMonocoBa _ 12 X11 1953 
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Hoxnaagn Akagemun Hays CCCP 
1954. Tom XCV, Ni 1 


XHMHA 
Akajiemuk A. B. TOTTUHER, B. I. AJIAHHS «a I. C. LIHAMLEP 


BUIMAHHE ®TOPHCTOFO BOPA HA OPHEHTAILHIO FPYMMbI NO, 
B BEH30JIBHOM KOJIBILE TIPH HHTPOBAHHH ®EHOJIA 
WM AHWJIHHA 


HutTpospanue peuouwa B anpucytcrBun BF3. B aurepatype 
HMeIOTCH yKa3aHHA Ha TO, YTO MPHMeHeHHe B KayeCTBe KaTalH3aTOpa MIpH 
OpOMHpOBaHHH XJOp6eH301a YBeMMYMBaeT BbIXO, M-M30Mepa Ha 12% (!). 
IIpumenenve ACCl; npu ruapoKcHIMpoBaHHu ToslyOula BexeT K O06pa30BaHHIO 
M-Kpe30JIa BMeECTO O%KHMaeMoro O- HIM N-H30Mepa (*). 

B cBxa3H C HallMMH paOoTamMuH Mo u3yyeHHIo BF; B KavecTBe KaTasIM3aTopa 
AJIA Pa3JIMYHbIX XMMHYCCKHX PeaKIUMH MbI MOCTaBHIH Nepeq cob6ok 3amauy 
M3y4HTb ero BJIMAKHe Ha OpHeHTauHio rpynmpt NO: B 6eH30JIbHOM KOJIblle pu 
peakKUHH HHUTpoBaHHa qdeHoula H aHHMHa. IIpH HuTpoBaHHH KoMmmMseKca 
cbeHoa B MpucyTcTBHH BF; MOxKHO ObWIO Obl OAKUAATh HapylWleHHA OpHeHTa- 
IHW C OOpasoBaHvueM mM-H30MeEpa. 

QTO OTKJIOHeEHVe OT MpaBHJ OPHeHTaWHW B OeH30JIbHOM KOJIbIle MOMKHO 
OObACHHTH, HCXOJA H3 CuleLyIOluwux CooOpaxenun. [IpucyrcTBue B O€H30JIbHOM 
| koubue rpynmbt OH ysesamunpaeT MOTHOCTb 2JIeKTPOHHOrO OOsaKa O- H 
 n-yrslepOAHbIX aTOMOB G6eH30J/IbHOrO KONbIa. Tipu MelicTBHH Ha OJHO3aMellleH- 
HEI O€H30M1 BICKTPOMHJIbHbIM PeareHTOM 93JeKTpOdusbHaA rpymna peareuta 
(B clyuae HUTPOBaHHA (PeHOa 9TO OygeT rpymna NO») mpH peakiuuax 3aMe- 
WICHHA HalpaBsiseTCA K TOMY ATOMY O€H3OJIbHOrO KOJIbIla, MPH KOTOPOM 
HMeeTCA MOBbILeCHHaA 3JIEKTPOHHaA IJIOTHOCTb, O6pa3s0BaHHe KOMIMUJIeKCa 
d@Topuctoro 6opa c *eHOMOM MOJKHO CKa3bIBATbCA Ha pacnpeseeHuN 3dJeK- 
TPOHHOM MIOTHOCTH B OCH30JIbHOM KOJIbIe. I] n0THOCTbh 9JIEKTPOHHOrO ObaKa 
y O- HW N-yrlepoOAHBIX aTOMOB AOJKHa YMCHbIUAaTbCA, OlarowapaA Yemy oOpTo- 
HW apa-HanpaBJeHHA JOMKHbI ObITh MaCCMHBUPOBaHb! B CBASH C OOpasoBaHHeM 
TPEXBAJICHTHOPO MOJOXKUTEMbHO 3apAXKeHHOO aTOMa KUCOPOa B KOMIINeKce 


c BF3 mo cxemMe 


_ oh  F,B-0-H 
H H oH H 
ie. ‘ssh 
H* H 


Tak KaK Me€CTO BHOBb BCTYMalolllero 3aMeCTHTeA ONpeMeMACTCA OTHOCH- 
TeJIbHbIMH CKOPOCTAMH TPeX OMHOBPeMeHHO KOHKYPHPYIOUIMX peakuMu HW IpH- 
HUMasd BO BHUMAHHe, ITO OPTO- HW Mapa-HalipaBJIeHHA MaCCHBUpOBaHbl, BepoAT- 
HOCTb BCTYMIeHHA HOBOPO S3aMeCTHTe/IA B M-OOMKeHHe MOMMKHA YBeH- 


QHBaTbCA. 
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Ilpu u3yyeHHu peakiluu HUTpoBaHHA.ctbeHoma B mpucyTcTBHH BF; denon 
MPeCABapHTeJIbHO HACHILasIcA @TOpHcTHIM 6opoM oO MocTosHHoro Beca. Mo- 
JIApHOe COOTHOMIeHHe Mp peakIHH: 


(eHow : ag30THaA KuCIOTa = 1: 1. 


Komnsekc denon c cTopucTsim OopomM s3arpy2xXaJicd B KPYrJIOMOHHy10 
KO6y, Kya 10 Kalam pHOaBsacb a30THad KuCOTa. ONbITb! MpOBosH- 
JIMCb IIpH MexaHvyecKOM MepeMelIMBaHHH B WHalasonve TemMepatyp oT 5 70 
20°. Ilo okon¥aHHM peaKIMH MOJIVYeHHY!O CMeCb HUTPOeHoOB (Moce OTMe- 
JICHHA KHMCJIOTHOPO CJIOA HM MPOMBIBKH BOOK) O6pabaTbIBaiH 20% pacTBOopoM 
UleOUH C WeJIbIO paspyLieHHA KOMIVIeKCa. 

V3 cmecH HHTpodeHOJIOB O-H30Mep OTAe/IAJICA MyTeM MeperoHKH C BOLSA- 
HbIM [lapOM, B OCTaTKe OCTaBaJINCb M- HW N-HATPOMeHOVJIbI, a TAKKe MPOLYKTHI 
okucaeHua denoma. JIA BbI-eIeHHA M- WM N-HHTPOdeHOJIOB B YMCTOM BH 
OcTaTOK MocJIe MeperoHKH c MapaMu pactTBopsvica B 2 N pactsope KOH u 


KHNATHJICH C 2KHBOTHbIM YIJIeEM, MOCJIe Yero PaCTBOp OT(PHJIbTPOBbIBaJICA 4 / 


ylapuBaca fo o6bema 100—150 cm°. IIpu atom BbimaqaiM TeMHbIe KpH- 
CTaJIJIbl KAJIMeBbIX COJeli M- H N-HUTPO*eHOJIOB, KOTOPble OTMBIBAJIHCb OT CMO- 


JIMCTHIX BeLIECTB KOHILCHTPHPOBAHHbIM pacTBopom ujemouH. TlowydeHuple Ka- | 


JIMeBbIe COJIM M- WM N-HUTPOMCHOJIOB pacilaBJIAJIMCb U pasaraduch 20% pac- 
TBOPOM COJIAHOH KHCJIOTHI. 

Hurpodenoubl momBeprasmcb NepeKpucTasIMsaluH 3 MOLKACIeEHHOTO 
pacTBopa BOsbI HM NocJe MepeKpHCTaNWIH3alHH BbINaLAaIH B BUAe JWIHHHbIX 
OecuBeTHEIX KpucTasmIoB. TlomyueHHaa TakKHM OO6pa30M CMeCb M- HM N-HATPO- 
eHOJIOB MpeBpalllaslacb B COOTBETCTBYIOMIMe OeH3HJIOBbIe SPUPbI MO peakilHH: 


re epee HAS romans 

be. Bow GO OCH. joos 
Ts Ch = (YX +0 
er NZ Ww 


CocraB cMeCH NOJIYYeHHbIX SPUPOB ycTaHaBJIMBaJICA MyTeM onmpememteHua 
enpeccHH TOUKH NlaBJIeHHA MPH MOOaBJICHHH B3BeELICHHOTO KOJIMYeCTBAa ZTOU 
cMecH K YHCTOMY N-HUTpOdeHouly. Temmepatypbl miaBJIeHuA cMecel 6eH3HJIO- 
BBIX SPHpOB HM HUTpOeHOJIOB Wanbl B MHTepatType (%) HM MpHBOAATCH 
B Ta6u. 1. . 

TaOnuna 1 


TemnepaTypbhl 1N7aBUeHHA CMeECeH OCH3HIOBHX IPUPOB H HUTPO- 
PeHOoUuOB 


m-Hurtpo- és mM-HuTpo- mM-HuTpo- m-Hurpo- 
exon BY | 1 ™- B°C || herons | TM B°C || exons | Tem BPC |! meron so, | T+ mt. BEC 


= 105,4 12,0 99,45 80,2 43,5 90,2 49,10 
2,6 104,0 14.5 98,4 82,6 44,75 92,6 50,50 
5.4 102,8 18,0 96,96 84,2 45,65 95,2 52,15 
72 101,6 20,0 96,1 86,0 46,70 97,4 53,50 
9,45 100,6 77,8 424 88,0 47,80 100,0 55,05 


Bp MpOBeZeHbI OMBITLI MO HUTPOBaHHIO KOMIVIeKca (peHowla a3s0THOM 
KHCHOTOH (6esBoqHOH) 20, 10 u 5%, B pacTBopuTese u 6e3 pacTBopuTesa, 
M OKuCsIamMu aso0Ta. HanOouee unTepecuble pe3yJIbTaTbI Obl NOyYeHb! MpH 
HHTPOBaHvM KOMIVIeKCa PeHOsa asOTHOK KHCOTOH 20 u 10% (cm. Ta6m. 2). 

B ra61. 3 IpvBeyeHbt TeMMepaTypbl MaBeHHA OeH3MIOBbIX s*upoB U 
HHTpoenouvra. 

Kak okasaJl0Cb B pe3yJIbTaTe MIpOBeCHHIX OMBITOB, MpHcyTcTBHe dropu- 
cToro Oopa MpHBOAMT K yBeIHYeHHIO M-HUTpOdenoda No 9,4% B curyaae HH- 
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TpoBaHuA KoMMeKca enosa 10% HNOs, 8 To Bpemsa Kak HATPOBaHHe deHo- 
Jia pa3O6aBseHHol HNO3 npuBomut ump K BHIXOLy O- 4 N-H430MepoB HATPO- 
eHona. Hurpopanve kommutexca dbeHona HNO3 xpenocrnio Bplllle 20% mpu- 
BOAMT K CHJIBHOMY OKHCJICHHtO (eHosta. 


\ 


Ta6nauna 2 


PesyAbTaTH ONHNTOB TO HUTPOBAHHW KOMUMAeKCAa meuoda 
20 u 10% asoTHOH KucCaOTOR*® 


Bplxoq MOHOHHTPOpeHovioB 


T-pa O6ul. BRIXO, O-HUTpodeHou M-HUTPOeHON n-HUTpOdeHo 
ONETa 9) |. can a So age a Ie Eee CL | 56 Ag i toNLLe + <e|\t laa eeT Gk 
° 
B °C moe Bie/or = B % OT B > OT B Fy OT 
Teop B Teop. Br Teop Br Teop 


25 18,9 01,0 pin er 62,0 6,2 32,9 RAD) 5,4 
20 19,6 03,0 11,8 61,0 6,6 33,9 12 o,1 
10 21,5 58,0 13,9 63,0 6,7 31,5 1,3 5,9 
oS) 21,6 08,0 13,7 63,5 6,9 30,0 1,4 6,5 
i) 21,6 08,9 1357 63,5 6,5 30,0 1,4 6,5 
10% asoTHaA KHCAOTA . 
10 21,4 08 ,0 13,4 62,5 1,8 8,9 6,2 29,4 
5) 22,0 09,5 14,1 64,0 Par | 9,4 5,8 23,4 
5) 22,0 09,9 14,4 64,0 2,1 9,4 5,8 26,1 


* Yka3bIBaeTCA KPeMOCTb KMCJOTHI WO HacbimjeHua ee BFy. 


Kpome BAMAHHA, OKA3aHHOrO MpucyTcTBHem BF3 Ha opHeHTallHio HUTpO- 
TPpVAlbI B OCH3OJIbHOM KOJIbIle, HaOJIIOLaIOCcb TakxKe ero BJIHMAHMe Ha YReJIN- 
YeCHHe BLIXOLa HHTPOMPOAyKTOB. 

HutTpopaHwve aHHJUHA B UpucyTcTBHuH BF3. Cnenyioulan 
cepa OMITOR Oba MpoBeyeHa NO HHTPOBaHHIO KOMIWIeKCa aHHJIMHa C *PTO- 
PHCTbIM OOpOM @30THOM KHCJIOTOH yebHOrO Be- 
ca 1,526, O6ulad MeTORuKa MpOBeeHHA OMbITOB Co- Ta6Ouuna 3 
cToAla B CilemyiouleM: MoulyseHwe KOMMIeKCa AHW- pow nepatypa maa- 
JiMHa c (PTOPHCTbIM OOPOM, MpoBemeHwe peakKUMM jyyenua cMuecu 6eH- 
HHTPOBaHHA MPH TeMMepaType OKOJIO (eis HeHTpaJiH3a- 3HUNO0BBIX 939MUPOB HU 
WMA peaKIHOHHOH cMecH, MeperoHKa Cc BOZAHbIM Ma- HUTpOmeuoda 
POM MOJlyYeHHOH CMeCH KPHCTaJWIOB M-, O- HW N-HH- 


TPOaHHJIMHOB HM MACHTH@UKAMA KOHCUHBIX MpOMyK- ptt eden ee 2 ten 
TOB peakIMH MO HX TOUKaM MlaBJeHHsA. 
TIpv HacbIlleHHH aHvIMHa CTOpHcTbIM OopoM 
1 Mowb aHwMHa Norsomuaer 1 Momb BF3, mpHyem 1 102,7 
oOpasyerca TBCPAbIM KOMMIeKC aHWJIMHa c @TOpH- 2 102,7 
CTbIM 60poM. 2 Toe 
PeakuHa Beach Mp MOCTOAHHOM MepeMellvBa- 5 1020 


HUH lpH TeMMepaType He BILE O°. [lia peakuvu 

6palach cMecb H3 a30THOM KHCHOTH ylesbHOTO 

peca 1,526 u cepsol KuCJOTHI yzembHoro Beca 1,84. IIpoxyKTb! peakunn pas- 
OaBIAIHCb BOMOM M HeHTPasu3s0BaHCb NPH OX/axKeHHH PacTBOPOM CO/bI. 
TIlpu Helitpamm3auMu BbINaal *KesTHt aMop@HbI OcaoK. M3 mecrussmatra 
TIPH OxsaKeHHM BbIMataJIM KpacHBble 2KeJITble KPUCTAJBI. 

Temnepatypa IJaBJeHHaA NOyueHHbIx KpucTadios 108. ConoctaBuiaa en 
(mo AMTepaTyDHbIM MaHHbIM) C TeMMepaTypoh MMaB/eHHA CMeCeH KPHCTAMJIJIOB 
pasmMuHoro cocTaBa O- HM M-HHTpOaHHJIMHa, Mbl HaXOQMM, YTO MOJIyHeHHbIe 
HAMM KPHCTaWIbl U3 WecTHMWIaTa COCTOAT 43 16% O-HHTpoaHHIMHa U 
84% -HuTpoanMiuHa. B ocraTke HaMH ObIMHM OOHapyXeHbl KPHCTaJIbI 
fA-HUTpOaHMMHa. PesyJIbTaTbI ONbITOB NPHBeACHbI B Taoa, 4. : 
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Ta6Oanua 4 


BolxXOX MOHOHHTPOAHHAHHA (TemNepatypa onpitos 0°) 


OO6W. BHIXOL o-HurTpoaHHHH mM-HuTpoaHHHH n-HuTpoaHHauH 
IONS ~~ 
OMbITOB B Fo OT B % OT B %% OT B %, oT 
Bat Teop. Br Teop. Br Teop, Br es 
1 21,8 98,0 ve: 12,8 14,6 67,2 4A 20,0 
2 24,2 98,0 2,8 t2,8 14,6 67,2 4,4 20,0 
3 21,8 98,0 78s 12.8 14,6 G72 4,4 20,0 


IlomyueHHble JaHHble NOATBEpKTalOT CMpaBeMJIHBOCTb Hallux TeopeTuye- 
CKHX peqnooxwKeHHH O TOM, YTO MIpHcyTcTBHe PrTopucToro Oopa BuuAeT Ha 
OpHeHTaIlHI0 3aMeCTHTeIeH B O€H30JIDHOM KOJIbILE. 


Hocrynuso 
5 XI 1953 


LIHMTHPOBAHHAS JIATEPATYPA 


2A. Holleman, T. vander Linden, Chem. Zbl.,3, 640 (1910). 2 C. Frie- 
del, C. R., 86, 884 (1878). oF, Arn d My I.ChemaSoc., 123, 344101923). 
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Jloxxagn Arkagemun Hayrx CCCP 
1954. Tom XCV, Ne 1 


PH3SHTECKAA XHMHA 


B. WH. AJIEKCEEHKO, HW. Y. MHLWIYCTHH uC. C. BOIOWKHM 


O COBMECTHMOCTH HUTPOLMEJIJIIOJIO3bI C TPYTHMH 
BbiICOKOMOJIUMEPAMH 


(ITpedcraezexo akademuxom IT. A. Pe6uxdepom 16 I 1954) 


B wacrosilei pa6ote Obluia HccCIeoBaHa BO3MOXKHOCTb COBMELIeHHA 93J1a- 
CTOMePOB Pa3JIMUHOH MpHpoOLbl HW pa3sMYHOH MOMAPHOCTH C HUTPOLeOVIO- 
30H, AIA KOTOPOH Haxo*RMeHWe MOAXOLAULerO BbICOKOMOJIeKYJIAPHOrO MATUH- 
TeJIA ABJIACTCA OCOOeCHHO BaXKHOH 3amaueli. 

Ja paOorel OblJia HCHO/b30BaHa HUTPOLeMUOO3a C COMepKaHHeM OKOVIO 
J2% a30Ta B BUe HATPOMACTHKH CTaHapTHoro cocTaBa. B KauyecTBe BBICO- 
KOMOJICKYJIAPHbIX TWacTHPUKATOpOBR ObWIM UCHbITaHb! OyTaqWeHHUTPHJIbHbIe 
COMOJIMMepbl C Pa3JIMYHbIM COepKaHHeM AKPHJIHATPHIbHOM rpynnupoBKu. 
XapaktTepHcTHKa 9THX CONOHMepoB MaHa B paGote (!). JIuamexTpuueckan 
NOCTOAHHaA OyTaMCHHUTPHJIbHBIX CONOJMMEPOB, ABJIAIONIMXCA B MepBOM MIpH- 
OJIM2KEHHH MepOl HX NOJIAPHOCTH, HAMM He onpesedAIacb. OnHakO, MOMb3yACb 
aHHbIMH Pesura (7), ONpeweABUIero WHIJICKTPHYeCKYIO NOCTOAHHY!0 y pa3- 
JIMYHBIX OyTAHCHHUTPHJIbHBIX COMOJIMMePOB, MbI BBIYHCJIMJIM, YTO 3Ta MOCTO- 
AHHaA JIA NoWMMepa A paBHa mpuMepuHo 4,3; avid nomHMepa B 7,2; ans 
nomuMepa B 10,5; gaa nowumepa I 13,5. 

Kpome Toro, B Ka¥ecTBe MATUTeJIA Obl MpHMeHeH cosepxKalHH 30% 
CTHPOJIbHOH TPyNUHpOBKH OyTaMeHCTUPOJIbHbIK COMOJIMMep, AHIeKTpH4ecKaA 
NOCTOAHHAaA KOTOpOrO paBHa 2,9 (°). O coBMeCTHMOCTH MOJIHMepoOB MbI CyH- 
JIM TIO COMPOTHBJICHHIO Pa3spbIBY H PaspbIBHOMY YJWIMHEHHIO MVIeCHOK, MoJly4eH- 
HbIX 10 OObIYHOM MeTOAMKe H3 CMeCCH HATPOMACTHKH UM paCTBOpa BbICOKOMO\JIe- 
KYJIAPHOrO MlacTHuKaTopa B MOAXOAAUIeM pacTBopuTeyie. Hecmorpa Ha 
HEMOJIHOTY STHX XapaKTePHCTHK, OHH BCe Ke NOSBOMAIOT CheaTb PAT Cylle- 
CTECHHBIX BbIBOLOB O COBMECTAMOCTH MOJIMMepOB MH UX TMWwiacTHHUMpyiolleM 
MevcTBHH. 

Kak MO2KHO BYseTb H3 puc. 1, Ha KOTOPOM TIpHBeseHbl rpadbuKu, XapaxrTe- 
PH3YIOUMe 3aBHCHMOCTb MeKJly COCTABOM IJICHOK H3 HUTPOLMeJWIONOSbI H 
OyTaHCHHUTPHJIbHIX CONOJIMMepOB HM UX COMPOTHBJIeEHHeM pa3pbIBy B Mepe- 
eueTe Ha HCTHHHOe CeyeHHe B MOMeHT pa3pbIBa, yBeJIMYeHHe COepKaHuA B 
mteuke conomumMepos A u B cubyo cHuxKaeT MpOUHOCTS MIeHOK. Oc.1a6stenne 
IWwIeHOK B 9TOM CJIyYae OODACHACTCA KaAK MeHbIWeH MPOYHOCTbIO CaMMX COTIO- 
aumepos A u B, coxep2aullux MaJIO aKPHJIHATPHbHOM PpyNMMpoOBKA, Tak H, 
Ge3ycIOBHO, MJIOXOH COBMECTHMOCTHIO HUTPOUeMMOO3bI C STHMH cabo 
MOIAPHbIMU MOJMMepaMuH. 

- Bregeuve B HUTpOiedmo03y nommmepa B u B ocoGenHoctu I, Gomee 
Ipounoro H Goslee MOMAPHOPO, YeM BCe OCTAMbHbIe, LaeT MWICHKH C GOMbIIHM 
compoTupsenvem pasppiBy. Hurepecno, uro B OOOMX MOCJIeMHHX Cy4aAx KpH- 
BbIe HMCIOT HepervO, OTBeUAIOLIMH cojepxKanMiIo B CMecH 40% BbiCOKOMOMIe- 
KyapHoro mulacruduKatopa. Ileperu6 sror oObacHaeTca MacTHUlNpyio- 
IMM JleliCTBHeM MSTUTeIA Ha MOMMMep, B pesy/bTaTe 4Yero Harpy3Ka Oovlee 
paBHOMepHO paciipemeineTcA MeKMy WenOucuHBIMH MOWeKyaMH HW MOMMep 


YIIpOuHAeTCA. 
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Ha KpHBbIX, OTBeUaIOULMX CMecHM, B KOTOPbIe BBOJHIMCb MOJIMMepbI A 
u B, HeCMOTpA Ha MEelbIyIO AECTKOCTD STHX MOMMMepoB, MepervOvl He Ha- 
6moaroTrca. STO, WO HallieMy MHeHHIO, yKa3biBaeT Ha TO, YTO BCJeCTBHE 
TwIOXOf COBMeCTHMOCTH cu1a60 MOdApHbIX nowHMepoB A uv B c CHJIbHO NomAp- 
HOM HUTPOWe/IOIOZ0 TOMOreHHUCTH CHCTeMbI He JOCTHraeTcH, YTO HM AB- 
JIAeTCA MpHYMHOM OTCyTCTBHA MlacTupuuMpyioulero adpexkta. 


kum? 


2 
/ 


bHE 0 20 40 60 60 «00 
HU 100 80 60 8640 20 0 


BHC Q 2O 40 60 60 100 
Al 100 80 60 40 a 0 


Puc. 4. SaBucHMOcTb Mery co- Puc. {2. SaBHcHuMOCTb MexKY cosep- 
HepkaHHeM B HUTPOLMeJWIONO3HbIX YWAaHHeM B HUTPOLMEIONOSHDIX MeHKaX 
WWI€HKaX OyTaQHeCHHHTPHJIbHbIX CO- Oy TaHEHHUTPH JIbHbIX COMOJIMMEpOB 
NOJHMepOB HU  CONpPOTHBJeHHEM M UX pa3spbIBHbIM yHHeHHeM L. 1 — 
pasppisy P,, B mepecuete Ha ceye- nomumep A c 11,7%; 2—B c 19,6%; 
HH€ IWICHKH B MOMCHT pasppiBa: 3—B c 28,0%;4—T c 36,9% akpua- 
1.—nosumepa Ac #4797 - 2 — HUTPHJbHbIX PpyNMHpOBOK 


Bc 19,6%; J3—B c 28,0%; 4— 
T c 36,9% akpHaHUTpHIbHbIX rpyn- 
MHpPOBOK 


Ha puc. 2 npeacraBsieHbl rpaduku, BbIParKalollWe 3aBHCHMOCTb pa3pbIB- 
HOrO Y]VJIMHCHHA HHTPOUEIOJIOSHBIX TJICHOK OT COJepxKaHHA B MOCe Hux 
Pa3JIH4HbIX OyTAaMeHHUTPHJIbHbIX COMOMHMepoB. PaspbiBHoOe yWIMHeHHe IVe- 
HOK TeM BBIIle, YEM OOJIbILe B HATPOMeNONO3y ObWIO BBEeHO BbICOKOMOVIe- 
KY.1APHOrO MATUHTeIA WH 4YeM OOJIbIe B MATUHTee cOseprxKaHHe MOJApHOH 
AKPHJIHUTPHJIbHOK PpyNMHpOBKK, OOecneuHBalOleH COBMeCCTHMOCTD. 

Kak M3BeCTHO, NpH yBeJIMYeHHH COepKaHHA AKPHHUTPHIbHOK rpynnu- 
POBKH OyTajMCHHHTPHJIbHbIe COMOJHMePbl CTAHOBATCH *KecTYe HW, OYeBU AHO, 
HX TWacTHPUUNpyiollee AeHCTBHE AOJOKHO CHHKAaTbCHA. 

Tlockoubky axe B CJly¥ae conomuMepa [ yBeH4eHve KOJIMYeCTBA BBe- 
MeHHOrO B HUTPOLMeJIOO3y BbICOKOMOJeKYJAPHOrO WwiacTHpPuKaTopa MpHBo- 
QUO K BO3pacTaPHIO YVIMHeHUA, CleqyeT yMaTb, YTO y BCeX HCMbITAHHbIX 
HaMH OyTa/[MeHHUTPHJIbUbIX CONOJIMMEPOB KOJIMYeCTBO TOJIAPHbIX rpynmupo- 
BOK B MOJeKyJle OblIO HEMOCTATOYHO BeJIMKO, YTOObI’ CKOJIbKO-HHOy Ab 3aMeTHO 
YBeCJIMYHTb KECTKOCTH HATPOLMEJVJUOJIO3bI, H UTO O*RecTOUAIOMIee WeHCTBHe ITUX 
PPpYNMHpOBOK TepeKpbIBaJIOCcb TEM, 4YTO OHM yJyulaJlH COBMeCTHMOCTb MAL- 
YUTeJIA C NOAPHOU WeIOI030H. 

V3 Tex »Ke mpeAcTaBJIeHHi CJleqyeT, YTO COOCTBeHHO MacTHPUMLMpyIoUwlAM 
HayaJioM B OyTaAHeCHHHTPHJIbHOM COMOJMMepe AIA HATPOLeJJUONC3bI MOKHA 
ABJIATbCA OyTaqHeHoBad rpynmuposKa. MoxHo HoJlaraTb, 4YTO pob 9TON 
PPVIMMPOBKH CBOAHTCH K SKPaHHpOBaHHIO HUTPOrpylM HUTPOIe/TOO3HI, 
T. €. K paspylleHW10 MEXKMOJIEKYJIAPHBIX B3AMMOeHCTBUK MO NOJIAPHbIM rpym- 
mam nowuMepa. Bomee NOApO6HO poJlb NOMAPHOH M aNOJIApHow rpynnmupoBoK 
B MOJeKyle OyTaMeCHHUTpHJIbHOrTO COMOMMMEepa HcCJleqOBaHa B Apyroit 
pa6ote ('). 

B ra6a. 1 npHBeweHbi aHHbIe O MPOYHOCTH HUTPOLUCMONOZHbIX MVJICHOK, 
cojepxKalluxX OMMHAKOBbIe KOJIMYeCTBa OyTaHeHCTUpObHOrO CcoMomuMepa u 
6yTaqHeHHUTpHIbHOrO conowHMepa [. 

Bremenve B HUTPOLeJNOO3y BeCbMa MaJONONApHOro OyTaqveHcTUpoub- 
HOO COMOJMMepa OCMAG/INHeT MPOUHOCTD IWIeHKH BO MHOFO pas CHJIbHee, 4eM 
BBeeHHe MOJApHOrO OyTaMeHHATpHsIbHOrO conomHMepa. IIpuunna tTaKkoro 
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AeUCTBUA OyTaMeHCTUpOMbHOrO COMOMMMepa, OYeBHAHO, KpoeTcA B ero HeCo- 
BMECTHMOCTH C HUTPOLMeMVIIOIOSOH H reTeporeHHOCTH NMoOyYeHHO! cMecu. 
TakuM o6pa3oM, MouTH anouapHblit OyTanMencTHpovbHbIii cOnoJIMMep, 
TOYHO Tak Ke Kak CaOONOMAPHbIe OyTaqHeHHATPHbUble CoromuMepH Al 
Mb, He MOryT ABAATHCA HACTHpuKaTOpaMH CHJIbHO NOMApHOH HATpPOLedMNO- 
JO3bI W3-3a HX HECOBMeCTHMOCTH C MoclenHeH. HaoGopor, cubHo nowsApHEre 


OyTaqMeHHUTpHbHbIe ConomMMepE! B u [ cmemmBaiorcs c HUTPOLeMTONO30% 
MW UJacTHHUMpyIWT ee. 


Ta6auna 1 


TI pOwHOCTbh HAXTPONeCAAWAOZSHHX se- 
HOK, COMe€pwWaMuxX ONMHAKOBHIE KOWH- 
uecTBa 6yTaQHEHCTHPOAbHOTO u Oy- 
TAMHCHHHTPHAbHOrO conoawumMepa 


Conpotuenenne paspurBy eB KI/MM? 
Comep>x. BBICOKO- 
MO.ICKYJSAPH. 
miacTHuibuKa- IWIGHKH C OyTa- TWI€HKH C 6yTa- 
Topa B meHKe AMeHCTHPOJIBHSIM | AMeCHMHTPHJIbHDIM 
Bo CONOJIHMepoM conouMepom [ 
16 2,04 5,60 
28 0,14 4,90 
44 0,23 4,45 


V3 u31I0%KeHHOrO MOXKHO CleaTb BLIBOL, YTO NOJAPHbI NMOMMMep MOxKeT 
COBMelULaTbCA TOJILKO C MOJIAPHbIM 2%Ke MowMMepoM. IIpu 3TOM MOXKHO AyMatTb, 
4TO MpHpoOda MOMAPHbIX py He UMeeT CyLeCTBeHHOrO 3Ha¥eHHA. BaxkKHo 
JIMIUb, YTOOb! BTOPOH KOMMOHeEHT MO CBOeH NOJAPHOCTH Obl MOcTaTOYHO Gulu- 
30K K Tleppomy. C pyro cCTOpOHbI, HMeIOWIMHCA OMbIT NOACKa3bIBaeT cipa- 
BeJIMBOCTb OOpaTHOrO Te3HCa, T. €., YTO aMOJIAPHble MOJIMMepbl COBMeLLawoTca 
C alOJIAPHbIMH 2Ke NOJIMMepaMy. 

TakKHM 060pa30M, MO?KHO MIpHATH K OOLMIeEMY BbIBOLY, YTO COBMECTHMOCTb 
ABYX MOJIHMepOB B OCHOBHOM OlpesleJIneTCA COOTHOWeHHeEM UX MOJIAPHOCTH, 
T. €. TCM Ke YCJIOBHeEM, 4YTO HM pacTBOpeHHe JBYX HH3KOMOJI€KyJIAPHbIX 
KHKOCTeH. 

CopMelleHHe BbICOKOMOJIMMepOB, paBHO KaK H HX pacTBOPeHHe B HH3KO- 
MOJIEKYJIAPHbIX 2KHKOCTAX, MOJIKHO COMPOBOXKMaTbCA YMeHbINeHHeM TepMO- 
JMHAMHYECKOrO NOTeHIMada M60 B pe3yJbTaTe YMCHbIeHHA TelwocosepKa- 
HHA CHCTeMBI, JIMOO BCJIeEACTBHe yBeJIMYeHHA ee JHTPONHN. Kak H3BeCTHO, Ipo- 
WecC PacTBOPeHHA BbICOKOMOJIeKyJIAPHOrO BelleCTBa B HHSKOMOJIeKyJIAPHOW 
XKUKOCTH CBA3AH C AHOMAJIbHO OOJIbIIMM YBeJIMYCHHeM SHTPOMHH BCJIeACTBHe 
6ONbIUOH BeJIMYMHbI, AHH30LMaMeTPHYHOCTH H, PlaBHoe, THOKOCTH MOVJIeKYyJI 
BLICOKONOMMepa. OfHako, KaK NpaBusibHo yKasa IL. JI. CIOHMMCKH, mIpu 
pacTBOPeHMH MO/IMMepa B MOMMMepe CMeIIMBaeMble MOJIeKyJbl MO CBoelt Pop- 
Me, pa3Mepy HM FHOKOCTH OObIYHO MaJIO OTMMUAIOTCA Apyr OT Apyra u NosTOMy 
H3MeHeHHe SHTPONMH Mp CMeLICHHH MOJKHO ObITb OJIM3KO K MeaJIbHOMy. 
Kpome Toro, H3MeHeHHe SHTPOMMM, OTHeECeHHOe K eMHHHIle BeCa CMeCH, ]OuI- 
X%KHO ObITb BECbMA MAJIbIM H3-3a OFPOMHOTO MOJIeKyJIAPHOrO Beca COBMeLlae- 
MbIX BbICOKOMOJIMMepoB. OMHOBpeMeHHO M3MeHeHHe TellOCcOepKanua, OTHE- 
ceHHoe K TOMY 2K€ KOJIMYECTBy CMeCH, MOJDKHO MaJIO OTMMYATbCA B Cyaae 
MowMMepa C rHOKHMH IeMHbIMH MOJIeKyJaMM OT H3MCHEHHA TeNJIOCOMepKanHA 
Ip CMeWICHHH ABYX HUSKOMOJICKYJAPHBIX 2KMAKOCTeH TOrO %*e CocTaBa UM 
CTPOeCHUA, MOCKOJIbKy B CMMHHIe BeCa BellecTBAa OyleT B O60uX CIyYaAX OHO 
uM TO 2%Ke KOMMYeCTBO FpynM, MexXLy KOTOPbIMM JevCTBY!IOT MOJIeKyJIAPHbIe 
CHVJIbI. 

Takum o6pa30M, 43 BCero CKa3aHHOrO CleflyeT, YTO B3AaMMHOe pacTBopeHHne 
TOAMMepoB OMpesedAeTCA, PaBHbIM OOpasoM, H3MeHeHHeM TellocoxepxKanns 
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CHCTeMbI, HHbIMH CJIOBaMH, NOJHMepbl OyAyT pacTBOpATLCA Apyr B Apyre B 
ciydae MOJIORKUTeIbHOrO TeNOBOrO BS~PeKkTa CMeLUeHHA. 

OgHako, eCJIM BCe H3JIO%KCHHOE BEPHO, TO HaO Ce/laTb BbIBOA, YTO COBMe- 
CTHMOCTb BbICOKOMOJIMMEPOB, B MepBOM IPpH6JIHKeHHH, ONpeesAeTCA COOTHO- 
IWe€HHeEM TOJIAPHOCTeH OOOMX KOMMOHEHTOB, HOO MOJIOKUTEJIbHbIN TenMVJIOBOK 
acddekT MOxXKeT HaGTONaTbCA TOJIbKO IPH CMeLICHHH NOJIMMepoB, He CJIHLIKOM 
PasHALLAXcA MO NOAAPHOCTH, CHIbHO NOJIAPHbIN NOJIMMep He MOXKET B OOHIU- 
HbIX YCJIOBHAX PACTBOPATbCA B aMOJISPHOM, TaK KaK B 9TOM CJIydae Tponecc 
QOJDKeH HATH SHLOTCPMHUECKH, T. €. C OTPHMWATeJIbHbIM TEMJIOBbIM acpdekTom, 
YTO TePMOJHHAMHYeCKH HEBbITOHO. 

STOT BbIBOA, KAK MOXKHO BUETb, MOJIHOCTHIO COracyeTcaA C pesyJIbTaTaMH 
9KCIICpHMEHTOB. 

B 3aK/loueHHe MbI OJKHbI MOLYEPKHYTb, YTO CYHTb O COBMECTHMOCTH 
TOJIMMepOB MO AM3ICKTPHYCCKOH MOCTOAHHOW WIM HHOH XapakTepHcTHKe UX 
MOJIAPHOCTH MOKHO TOJIbKO B epBOM MpHOsIMxKeHHH. CyllecTByeT LeJIbIa pra 
(pakTOPOR, KOTOPbI€ JOMOJIHHTCIbHO MOryT BJIMATb Ha COBMeCTHMOCTb. Ciosa 
HajlO OTHeECTH (OpMy MOJIeKYJIbl, BJIMAIOW{YIO Ha KOMMaKTHOCTb yKJIaqKu 
MOJIeKyJI B CMeCH, BO3MO?KHOCTb OOpa30BaHHA ANMMTHBHbIX XMMMUECKHX CO- 
CIMHeHHH MexKLY NOJHMepaMyv HT. W. Omnako cpefqu Bcex 9THX (PakTOPpOB 
COOTHOIMeHHE TOJIAPHOCTeH TMOMHMepOB ONpeseAeT COBMECTHMOCTb BbICOKO- 
MOJMMepos, Se3yCJIOBHO, B NepByto OYepesb. 


Tlocrynuso 
45 X 1953 
WMTMPOBAHHAS JIMNTEPATYPA 
1p, A. Pesuuxosa, A. J. 3ahonykosckul, C. C. BownKkulk, Kosa. 
«ypu., 15, 108 (1953). 2 H. Roelig, Kautschuk, 17, 139 (1944). ®B. A. orag- 


KHH, XHMHA HM PusHKa Kay4yKa, 1947, crp. 386, 390. 
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Jlokaaygn Akayemun Hayr CCCP 
1954. Tom XCV, N 1 


PHSHYECKAA XHMHA 
K. 1. BYHHH 


O MEXAHH3ME BJIMSAHAA KPEMHUS HA FPA®HTH3ALLHIO 
PKEJIESHbIX CHJIABOB 


(ITpedcrasrexo akademuxom IT. B. Kypdtomoeeim 81 XII 1953) 


MspectHo, TO MoslyueHHe cTaJId HW 4yryHa B CTaOHbHOM COCTOAHHH 
3aTpyHHeEHO HW BMeCTO rpadUTa OHM YAaCTO COMepKaT MeTAaCTaGOHJIbHYIO BbICO- 
KOYrJlepoqucTy!Io dasy — KapOuy %*eslesa. 

Kak 6blJIo NoKa3aHO paHbuie (!,?), rpabuTHsaluA *Kee30-yrieposUCTHIX 
CiwaBOB 3aTpyHeHa MOTOMY, 4YTO OHA CBA3aHa C yaJIeHHeM OTHOCHTEeJIbHO 
MaJIONOJBHXKHBIX ATOMOB %KeJle3a W3 TeX MECCT MeTAJIMYeCKOH MaTPHUBbI, rae 
3apOKMaIOTCA HM pacTyT rpa@uTHble BKMIOUeHHA. OOpaso0BaHue Ke KapOuga 
‘*eyle3a CBAZAHO He C YaJICeHHeM ATOMOB Kevle3a, a B OCHOBHOM JIMIlb C 
muddy3HoHHbIM MepeHOcoM yrulepoqa B MeTaJWIM4eCKOH MaTpHue K MOBepx- 
HOCTH KapOHa, H MpOHCXOAHT CpaBHUTebHO sJlerKo. KpucTanibl Kap6una 
3apomKMaoTcA H pacTyT B MepecbilleHHOM 
yruiepoqOM TBepOM pacTBope c OoOJbINOL 
CKOPOCTbW. 

IIpeqBapuTesbHoe co3saHve B MeTaJWJIM- 
YeCKOH MaTpHIle MOJIOCTeH pe3sKO yCKOpAeT 
rpaduTusalMio, NOCKOJIbKy CKOPOCTb pocTa 
TpaduTHbIX BKJIOUCHHH B NOJOCTAX onpese- 
maAeTCA yKe Wudpy3veH OTHOCHTebHO T0- 
JBUXKHBIX ATOMOB yrJleposa. 

YckopeHHasa rpaduTusalua OOnapyxKeuna 
B IOPHCTHIX MeTaJJIO-KepaMH4eCKHX 2Kese30- 
yrJlepOMMCTEIX KOMMO3HIMAX (3), a TakxKe 
pH oTKure OebIX YYTyHOB C 3aKaJIOUHBI- 
MH TpelluHamu (*), c ycaqOuHbimu mopa- 
mu (©) H Ha MOBepxHOcTH OOpasuosB (°). 

OueHb OouIbuloe BIIMAHHeE Ha rpabuTusa- 
WuIO UyryHa HW CTaJIM OKa3bIBaeT KPeMHHIi. 
YpeIMYeHHe KOHICHTpalluH KP€MHHA pe3ko 
ycKopaeT OOpaz0BaHHe 3apomplleh rpaduta 
u Ux pocT (7). YcKopeHuve sapoxeHuA OObIY- 
HO OObACHACTCA TEM, TO KPCMHHU, BXOA B 
cOcTaB KapOufa, YBeIMYMBaeT ero HeycTol- 
YMBOCTb, UTO MH OOJIeryaeT «pacnam» KapOu- Puc. 41. Pacnpexenenne KpemMHua 
ma. Yckopenue %Ke pocTa OObACHAeTCA Tem, "0 TOMLMHe ANdpysHoro oOpasua 
WTO KPeMHHU OOsIerdaeT ANdy3HOHHbIi 
HepeHoc yrulepogza B MaTpuue (8). 

OTH OObACHCHHA, OMHAKO, IWIOXO YBA3bIBAIOTCH C SKCICPHMeHTaJIbHbIMH 
HaHHbIMH. HafexxHO yCTaHOBJIeHO, ITO C MOBDIMIeEHHEM COep2xKaHHA KPeMHAA 
KoapPuNMeHT AUPy3HH yruiepoma B aycreHuTe yMeHbluaeTca (9) H 4TO KpemM- 
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bet. % 


Us YS ie i Ares 
Pactmusnnue om nobepxrocmu 


f LAH, 7. 95, M1 


HU, pacipeneianch MeKAY :a3saMH, KOHWeHTPHpyeTcA B TBEPAOM pacTBope, 
a He B KapOune (!°). 

Kpome Toro, 43 MpHBeeHHBIX paHblle WaHHbIx (',2) ciemyer, 4To Mo- 
CKOJIbKy Y3KHM 3BeHOM Mpolecca 3apoxkMeHWaA rpa*uTa u ero pocta ABJIAeT- 
CAH yasleHve MeTaJIJIMYeCKHX ATOMOB, IOCTOJIbKy BJIMAHHe KpeMHHA Ha rpa- 
(PUTH3aMIO JLOJ2KHO ObITb CBA3AHO, Mpexe BCePo C eFO BJIMAHMeEM Ha Mepe- 
IBYXKKY aTOMOB XeJle3a B MAaTpHlle. 

B nacrosuei pa6oTe JelaeTcH MOMNbITKa BCKPbITb Me€XaHH3M 9TOro 
BJIMAHHA. 

IIpu UCCJIeHOBaHHH HHTepMeTaIMYeCKOH udP~y3sHH B HECKOJIbKAX 
IBOHHBIX CHCTeMax (M€]b — HHKeJlb, Cepe6po — 30J1I0TO, Mejib — JlaTyHb} 
6bWIo COHApyxKeHO ABJIeHHe OOpasoBaHHa MesKux Mop (!!1!%). Tloppr co3za- 
1OTCA B Audy3HOHHOK 30He CO CTOpOHbI Oovlee MerKOMMaBKOPO MeTawa. 
O6pasoBaHve MOp o6ycOBJIeHO TeM, 4TO 
pH B3auMHOH AupysHu Mepexoy aTOMOB. 
yepe3 HCXOZHy!O rpaHuily HeCKOMMeHCHpo- 
Bau. Bomee NOABUXHbIC MpH AaHHOH Temme- 
paType aTOMbI JI€rKOMIaBKOrO KOMIOHeCHTa 
yale MepexoOAAT Yepes MCXOAHYy!O rpaHuly, 
YeM aTOMbI Ooee TyrOMaBKOrO KOMMOHEH- 
ta. B pesymbTaTe 9Toro B Aupdy3HoHHOM 
30HE CO CTOPOHE! JIErKOMJIaBKOrO KOMMOHEeHTa: 
KPHCTaJIbl «Mepecbllalorca» BakaHCHAMKE. 
B pe3yJIbTaTe Yero B ANpdy3HOHHOK ‘SOHe) 
3apOKawTca WH pacTyT opp. 

MoxHo 6bIJIO OX2KULATb, YTO WH B Kewes- 
HbIX ClvlaBax OOpasyloTca TakHe MOpHl. 

B Hactosauleh pabote AIA HCCIeOBAHHA 
o6pa3s0BaHHA AMPy3HOHHbIX MMHKPOMOP 
6bIIa BbIOpaHa cuctemMa Fe—Si. Bpiiu B3a- 
TbI KasIbOayMCKHH KpeMHHH H apMKO-2xKele+ 
30 c 0,03% C, 0,13% Mn, 0,021% S| 
0,008% P m ciemamu KpemMHus. 

B WaIMHApHyecKHH CTaKkaH H3 apMKO-- 
Kee3a ZalpeccOBbIBAaJICA KpeMHHH B Bue 
ayappt. Crakan 3akpbiBaJica MpoOKow ¢ Ha-+ 
Oe 3S 0 1% 2Hbec% Pe3KOH HM 3aTeM BbIsepxKuUBaJCA 38 Yac. Ip 


Fe $i 1100° B Tpy6uaToH cumMTOBOH Tew B TOK 
Puc. 2. Yuactox guarpammn co- Bomopoma. Ilocne oxmaxenwa oOpasel pas. 
CTOAHUA CHCTeMbI Fe — Si pesaJica: OHA “YaCTb Tocse WIMOBKH HU M104 


JIMPOBKH MCCeOBalacb MOj, MAKPOCKONOM| 
a C [pyro Ha MpellM3HOHHOM CTaHKe MOCIeMOBaTeJIbHO CHHMAJaCb HW 3aTeM) 
aHaJIM3HpOBaslacb CTpyXKKa JIA YCTaHOBJIeHHA paciipeseseHuaA KPpeMHHA 
TOJILIMHeE CTCHKH CTaKaHa. 

38-yacoBand BbiqepxKKa mpu 1100° npuBena K cosqaHuIo muddysHoHHO 
cIOA TONUMHOH B 1,8 mm. Usmenenve KOHICHTPallHd KPCMHUA B STOM COE 
moka3saHo Ha puc. 1. Kpwpasa cocrouT u3 ByX BeTBeli: jleBad COOTBeETCTBYye) 
H3MCHCHHIO COMep2KaHHA KPCMHMA B KPHCTaJWAaXx %-(hasbl, a MpaBad — B y-(al 
3e, B CocTOAHUM KOTOpOH pu 1100° HaxoquTCa HH3KOKpeMHUMCTad YacTb LHD 
(by3uonHoro CIO” (CM. pic. 2). 

Muxpockonmyeckoe HccleqoBaHHe oKa3za0, 4TO AuddPy3sMoOuHbI cor} 
COCTOUT M3 CTOMOVATHIX KPUCTaJIOB KpeMHMCTOrO deppuTa, ea BBICOKO} 
KPCMHUCTad YaCTb 9TOrO (eppHTa coepxXKUT MOphl, B GONbIIMHCTBeE CBOeM 
MMelolllMe OrpaHky (CM. pHc. 3). | 

M3 novlyueHHbIx JaHHbIX CuleyeT, uTO NpH Aupdysuu Kpemuusd B XUMEUE! 
CKH HeOJHOPOAHOM TBeEPAOM PacTBOpe KpeMHUA B 2XeMe3se B BbICOKOKPeMHH| 
CTOH 30He 3apO%*KMalorcA M pacTyT MuKporopbl. Kak u B yKa3bIBaBIIHXCA Bb 
ime CucTeMax, B cucTeme Fe — Si o6pas3yrorca TBepgbe pacTBopl SaMeIleHHs ¢ 
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TWIOTHOH ATOMHOH YMaKOBKOH, B KOTOPbIX MepeABUXKAa ATOMOB OCYULECTBUIAET- 
CA, TvlaBHbIM OOpasom, 3a cueT BakaHcuil. J[nddysua KPpe€MHHA B x*Keese 
‘ TIpOHCXOZUT ObicTpee, YeM CaMOAUmy3uA aTOMOB 2xKeVIEsa. BpicoKokpemuucras 
30Ha DupPy3vOHHOrO COM TepAeT NPM AJIMTeIbHO! BbIMep%xKKe GOvbIe ato- 
MOB KPe€MHHA, YM NpHOOperaeT aTOMOB xKevle3a, H TAKUM O6pa3oM mlepecpl- 
wlaeTcd BakaHcHamu. B pesyibTraTe B Hel 3apoxKalorea UM pactyT NOpbl. 

TakuM O6pa30M, SKCIepHMeHTaJIbHO MOKa3aHo, 4TO nepepacnpejemenue 
KOHIeCHTpaluH KpeMHHA  B 
TBepAOM pacTBope B xXeslese 
MOXKeT IIpHBecTH K OOpa30Ba- 
HMIO MUKpOnop B_ TBepOM 
pacTBope, 

Ha oOcHOBaHHH 3THX jaH- 
HbIX M€X@HH3M BJIMAHUA KpeM- 
HMA Ha 3apoxmeHHe rpaduta 
B KeJIe3HbIX CIIaBax, Ccosep- 
*Kaujux KapOugnyio dasy, 
MpeWcTaBJAeTCaA CJeLYIOULHM. 

IIlpu HarpepaHuu ciapa 
MpOHCXOMMT YacTHYHOe pac- 
TBOpeHHe KapOuya B TBepOM 
pacTBope, a cCuJleloBaTesbHO, 
MpOMCXOZUT NepekpucTasu3a- 

UA 4aCTH KapOuAHOH *a3bl B 
TBeEPAbIM pacTBop (aycTeHUT 
uw depput). B cmmapax c 
KPpeMHHeM TBepbIi pacTBOp 
CTAHOBHTCA XHMHYeECKH HeOI- Puc. 3. CrpyktTypa BbICOKOKpeMHMCTOH 4acTu 
HOPOMHbIM: Ta erO 4aCTb, KO- audpysvonnoro caos. x 100 
TOpad OOpasoBaslach H3 Kap- : 2 
Ova, COMepXKUT BHAYHTeIbHO MeHbIIe KPeMHHA, YM UCXOMHDIN TBepAbIi 
-pacTBop. 

BeseqcTBHe 9TOH HEORHOPOMHOCTH KpeMHUMH ANpdyHAMpyeT H3 OAHHX 
yuaCTKOB TBepJOro pacTBopa B Apyrue, YTO MOJOKHO MpHBOHTb K 3apoOxKTeHHIO 
AudPy3HOHHbIX MUKpOOp. SapoxwaloTcA OHH TaM, Te TBepAbIH pacTBop 
oOeHACTCA KPeMHHeM, T. €. Mpexke BCero Ha HCXOMHOM MOBEPXHOCTH KOHTAK- 
Ta KapOula c TBEpJbIM pacTBOpOM, re B Hayasie pacTBOpeHHA KapOuya co- 
3aercdA HavOONbIUIMH Mepelag KOHILCHTpauWHH KpeMHUA B TBEPOM pacTBope. 

B mpomecce 3apoxeHHA M pOCTa MHKPOMOPbI MOLyT 3allOJHATHCH yrvlepo- 
AOM, MOCTYMalollUM M3 MepecbILIeHHOro yrvlepOJOM TBeporo pacTBopa H Kap- 
O6ua, H TAKUM OOPa30M 3apOx%KaloTcA BKMNOYeHHA rpadura. L 

Muxpockommyeckoe HCCJIeOBaHHe HavaBlIHX rpa@UTHsMpoOBaTbcA OOpa3- 
HOB UyryHa MW CTaJIH NOKasbIBaeT, YTO OOJIbIIMHCTBO 3apOAMAOMMXCA Tpa- 
UTHBIX BKJHOVCHHH, NeiCTBHTeJIbHO, pacioslaraerca Ha UCXOAHOL MexK(asoBonrt 
(A/K unu ®/K) nopepxuocrtu. i 
- Mexanuv3m ycKopsioliero BIMAHHA KP€MHHA Ha WaJIbHeHLIMH pocT rpadut- 
HbIX BKJIOUCHUH Obl paCCMOTPeH paHblie (!4) u cBH3aH Cc yCKOpeHHeM OTBONAa 
ATOMOB MeTAJWJIMYeCKOH MaTPHIbI OT Ppouta rpadurusaynn. 

JivenponetpoBcKu Metasayprayecknit eee Ne 

MHCTHTYT 22 XII 1953 
um. M. B. Craauna 
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Hoxaayer Akagemun Hayx CCCP 
1954. Tom XCV, N 1 


PHSHYECKAAH XHMHA 


b. B. KJIMMEHOK, E. A. AHJLPEEB, O. B. KPbIJIOB u M. M. CAXAPOB 


OBMEH YIIEPOJOM MEXKIY YPJIEBOLOPOAMH 
B IPUCYTCTBUM AJIKOMOCHJIMKATHOFO KATAJIM3ATOPA 


(ITpedcraszeno axademuxom A. H. ®pym«unoim 17 XII 1958) 


B wMTepatype HeT yKa3aHHil Ha CylleCTBOBaHHe H30TOMHOrO yrulepoaHoro 
OOmMeHa MexKAy yruieBoxoposaMu B MpucyTcTBHA KaTammsaTopa. BpiscHenne 
STOrO BOTIpoca MpecTaBJAeT HHTepec B CBA3H C NpHMeHeHHeM M30TOMHOrO 
MeTOla K H3y4¥eCHHIO KaTaJIMTHYeCKHX peakUMH yraeBonoponoB. Ecau ugoron- 
“HbIM OOMCH yrvlepoa HET CO CKOPOCTAHMH, CpaBHHMbIMM CO CKOPOCTAMN Ka- 
TaJIMTHYECKHX MpeBpallleHHli yrvleBoLOpOROB, TO IPM palWOXHMMYeCKOM H3y- 
“HHH KaTaJIMTMYeCKHX peakUHii yrIeBOLOPpOMOB ero HEOOXOAHMMO YUUTHIBATb. 

[Ipu mpoBexeHH OMbITOB OcO60e BHAMaHHe ObLIO OOpallleHO Ha HCKJIIOWe- 
HHe 3aXxBaTa HepavOaKTHBHbIMH yrsleBomqoposamMuH (roMOJIOraMH) pajMoaKk- 
THBHBIX yrvieBoxoponos. Jia sToro Obl pa3spaboTaH CrelMaJIbHbIlt MeTOR 
OFMCTKH (9KCTPaKUMA), 3aKJOUAIOULMMCA B CMCIIICHHM UCCIeMyeMoro yrJleBo- 
Hopofwa c OO/IbUIMM KOJIMYCCTBOM HepawvOaKTUBHOTO, COsepxKalllero B MOWle- 
KYJI€ CTOJIbKO K€ ATOMOB yrvlepOa, CKOJIbKO H HCXOMHBIH MeUeHbI yrvleBoO- 
pox. Cmecb moyBeprasach PpakWHOHHpoBaHHlo. OnepalluA OUHMCTKH 9KCTpak- 
uve MOBTOpsAmach 2—3 pasa AO NOJyYeHHA YCTOHYMBOM WIM wCYesarIoLe 
MaJIOH pajHOaKTHBHOCTH yruleBozopoya. 

Jiaa u3MepeHHA paMOaKkTHBHOCTH u3Z0TOMa yrulepoma C!4 npHMeHsIMCb 
TOPILOBble CYeETYMKH CO CJIIOAAHBIM OKOWIKOM JMaMeTpom 20 mm. CueranKn 
ObIIH HaMOJIHeHbI CMeCbIO aproHa HM MapoB asTHTOBoro cnupTa. Msmepeuue 
PaMOaKTHBHOCTH YTVJIeBOAOPpOLOB MpoOusBOAuJIOCb cCJIeZyIOUJMM oOpasomM. 
OrmepeHHoe KOJIMYeCTBO yrJIeBOROpOa MOCTeMeHHO CXKHTaJIOCb B CTpye YHCTO- 
ro KHCopoqa Hal MlaTHHHpOBaHHbIM acOeCTOM B KBapleBOH TpyOKe, NOMe- 
UCHHOM B 2IeKTpHyecKylo edb, Harpetyio Zo 600—700°. Odpasyriomjasnca B 
pesy/lbTate k2KHPaHHA YyrleBogqoposa yrileKucOTa MpocacbiBaslacb Yepes 
MOPHCTbI CTeCKMAHHDbI (PHJIbTp, MOMeLeHHbIH B Ccocyf-adcopbep, Hu MouHO- 
cTbIO MOrsoulasacb paCTBOPOM eKOrO HaTpa, MpHTOTOBJIeHHbIM pasOaBJIeHHeM 
10 ma 1 N cuuprosoro pacrsopa NaOH B 80 ma jecTuaIMpoBaHHolt BOJBI. 
ComepxKuMoe adcop6epa MepesmBasoch B KOHMYeCKyIO KOJOy ¢ MpuTepTor 
MpoOKoll; TyLa %e BIMBAMH BOLy Moce MPOMbIBKM Cocya-adcopOepa Hi TIO- 
pucToro (AJIbTpa. 

K pacrsopy yruiekucJioro HaTpuA WoOaBAAIM 5 mia 2 N pactBopa xaopu- 
eToro ammMouua u 10 ma 2 N pactBopa xJlopucToro OapuaA WIA Mepepexenus 
yruieKHcJloro HaTpHA B yrulekucibli Oapuit. OcagqoK yruekucsoro Oapusa, mo- 
AYWCHHDI MOCMe (PUJbTPOBAHUA, MPOMBIBAJICA HCOOMbIIMM KOJIMYCCTBOM BOJIbI, 
cylimica u B3BeuMBacH. UacTb 9TOrO OcayKa PacTHpasacb B CTYIKe C He- 
60JIbIIHM KOJMYCCTBOM 3THOBOrO ciupTa B cycneHsuio. UacTb cycneH3sHu 
fepeHoOcHsach MHMeTKOH Ha MpeBapuTebHO B3BeCLIeHHbIH aJ1OMHHMCBbIii 
AMCK, KOTOpHIi Obi 3a2%KaT Ha WHE PasbeMHOl KIOBETHI (BHYTPeHHUM AMameTp 
KiopeTh! 17 MM), H300paxkeHHOH Ha puc. | a. Cyuika MulleHeli KapOonata 
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OapvA MpOUsBOAMacb Ha ropsyeli MeTAJWIMYeCKOH MOBEPpXHOCTH MPH CKOJIb- 
3AILLEM KOJICOaTeIbHOM J[BH2KCHHH KIOBECTHI C IeJIbIO MOJIYYeHHA PaBHOMepHOrTO 
no TomutMHe ocagka. Tlocme BbICbIXaHHA OCaKa JMCK BbIHMMAaJICH W3 KIOBETHI 
HW B3BeIIMBAJICA. 

Jli1a pacnooxeHiA MHIICHH TOUHO MpOTHB OKOLIKa TOpmOBoro CyeTYHKa 
MIpHMeHsAacbh HeOoubliad KacceTa (puc. | 6) c pyYKOH M_KpyrvibIM rHe3OM, 
M3POTOBJICHHAA TOUHO MO pa3sMepy aJOMHHMeBOrO WHCKa. CroliKu CTouMKa, Ha 
KOTOPOM yCTaHaBJHBaJICA TOPHOBLIM CueTUMK, OOJaqaiM Nasamu. B 9m Na3bi 
BCTaBJIAIaCb KacceTa TaKHM OO6pa30M, 4TOOL! MHIeHb yCTAHaBJIMBaacb TOUHO 
MOL CIOAAHbIM OKOWIKOM cyeTuHKa. IIpH onpeeeHHH payMoakKTHBHOCTH 
MMIWeHeli KapOoHaTa OapHaA YUHTbIBaJIMCb: (OH, CaMONOrOMLeHHe B OOpasile, 
MOriouleHve pasvall“d BOSTYXOM H CJIOXAHbIM OKOWIKOM M NeOMeTpHyecKoe 
paciovlOKeHHe MHINeCHH H BBOAMIMCh NoMpaBoynbie MHOxKUTeIM. Ip Bprave- 
Ne€HHM 9THX MOMpaBOK MbIl MOJb30BaJINCb MaTepHalaMH OllyOJIMKOBaHHbIX 
ctaten ('). 
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M3s0TOnHbH yrmepOAHDH OOMEH MEXKAY ITAHOM, Me- 
YeHHHM C4, 7 HEAaKTHBHHIM AponanHomM pH 500°. Oran, me- 
yeHHpl C4, mpuroroplssica mo onmyOsMKOBaHHOMy MeTogy (?). Onbir mpo- 
BOMMJICA Ha CTpyeBO CTeKJIAHHOH saGopaTOpHOM KpeKHHT-ycTaHoBKe. CMecb 
160 cm? 9TaHa c MomHOM pagMoaKTuBHocTHIO 80 ¢C vu 860 cm? O6bIKHOBeH- 
Horo MponaHa MponycKalacb yepe3s peakTop co 100 cm® asioMocHJIMKaTHOrO 
KaTamH3aTopa pH 500° B TeyeHve uaca. Bo Bpema oOlbiTa KaTaMsaToOp Mo- 
yepHeJl, UTO yKa3bIBaeT Ha OOpasoBaHve KoKca. CoOpanublli ra3 Obl pasyze- 
JieH Ha 93TaHOByIO HM Mpomanosyro dpakunn. Tlocme ABykKpaTHOH OUHCTKH 
mpolwaHa HeaKTHBHbIM 3TAHOM MOJIHad pasMOaKTHBHOCTb pomaHa OpiJa 
0,62 » C, uro cocraBuaer 0,78 % oT HCXOQHOW pawMOaKTHBHOCTH sTaHa. YjeJb- 
Had paqvoakTHBHOCTb Mponana cocraBJiaua 0,016rC Ha Mowb. Ha ocHoBaHHH © 
MOJIYYCHHOTO pa3syJbTaTa MOXKHO 3aKJIOUHTb, UTO B YCJIOBHAX KaTaJIMTHUe- 
CKOrO KPpe€KHHra H30TOMHbIM OOMeH yruiepOOM M@XKy 92TAHOM HM TpomaHom, © 
©CJIM H HAeT, TO B HHYTORKHOM CTeMmeHH. | 

MsoTronHnk yraepoqHnh oOOMeCH MEXAY pauoak- 
THBHBIM M€TAaHOM H H€pakvoOaKkTUBHBIM JTHACHOM UpH 
500°. Meran, MeyeHHbli H30TOTIOM yruiepoga C!4, 6bluI MpHroToBseH BOCCTa- 
HOBJICHHeM YIvJIeKHCJIOrO Ta3a BOJOPOMOM Ha PYyTeHHeEBOM KaTaJIM3aTOpe B 
TeMMepaTypHOM uHTepBasie 240—310° (%). Baato 232 mj MeTaHa, MeyeHHOrO | 
Cl*, o6meH pagqnoakTuBHocTbio 206 »C, u cMeltaHo c 490 Ma HeaKTHBHOrO 
sTHJIeHa. CMecb OblJa TponyuleHa B CTpyeBOl KPeKHHT-yCTaHOBKe Yepes 
cNOH aJHOMOCHJIMKaTHOrO KaTasM3aTopa pu 500°. IIpomomKuTembHOCTD OTIEI- | 
ta 47,5 MuH. OOnlad paMoakTUBHOCTb STHJeHa Mocse MepBoli oWNCTKH 6a | 
8,03 »C, uwocne propo oyncrKH 0,35 pC, um 0,17% or ucxoqHoh pamnoak- | 
THBHOCTH. MoxHo JyMaTb, YTO 93TA OTHOCHTCJIbHO HeOosbIIad pavoaKTus- | 
HOCTb TakxKe OOycOBJIeHa IIpHMecbIO MeTaHa, MeyeHHOro C4, | 

OuncTKa STHJIeHa MPOW3BOAHach KaxKAblii pas MyTeM CMeLUeHHA ero Cc) 
OO/bIUMM KOJIMUCCTBOM HepagMOaKTMBHOrO MeTaHa C NocJepyioulel pasrou-| 
KOH Ha KOJIOHKe («9KCTparMpoBaHHe» MeTaHa, MeyeHHOro C!*). Bec yraepona | 
B KOKCe, OOpas0BaBLeMCA Ha aJIIOMOCHJIMKATHOM KaTaJIH3aTOpe, B 9TOM OMBITE | 
cocraBad 106 mr c o6uleH akTuBHOcTbIO 0,08 +C. | 
Ha ocHOBaHHH MOJIYYeHHbIX aHHbIX MO?KHO CilelaTb BbIBOA, UTO B nipu- 


{02 


“CYTCTBHH aJIIOMOCHJIMKaTHOrO KaTaJIM3aTOpa pu Temnepatype 500° o6mex 
YTNEPOOM Me?K/ly Me€TaHOM M 9THJICHOM IIpH BpeMecHaX KOHTakTa nopaykKa 
2 MHH. MpakTH¥eCKH OTCYTCTBYeT. 

MWsoTronuHphk yraepoqHHhH o6MeH MexXAY MeTaHOM U 
KOokKCOM pH 500°. Koxc, nomyyeHHbrit B pesybTaTe KpeKHHTa U300KTaHa 
B TegeHwe ywaca Mpu 500° u o6beMHOH cKopocTu 0,08, 6b MpomyT meperpe- 
THM BOMAHBIM TapOM WIA yaJieHHA aNCOpOMPOBaHHHIx yrvleBoLOponos. 
PaywoakTuBubili MeTaH MponycKaJicd B TeueHHe Yaca Yepes peakTOp C 3aKO- 
KCOBAHHBIM aJIIOMOCHJIMKaTHbIM KaTaJIM3aTOpoM, Harperbim 20 500°; 3aTem Ka- 
TaIM3aTOp ObIJI CHOBa NpOyT MeperpeTbIM BOZAHBIM Napom upu 500° Koxc 
ObII CO*MKKEH, a Y'IeKHCOTa Oblia MepeBeqeHa B KapOounaT Sapna. M3mepe- 
Hue pafMOaKTHBHOCTH MOKa3saJlO, ITO H3OTONHDI yriepOHbIi O6OMeH MexK/Ly 
MeTaHOM HM KOKCOM Ha aJIIOMOCHJIMKaTe B yCJIOBHAX KPeKHHra MpakTuyecku 
-OTCYTCTBYET. 

Bee OnbiTbl, IpOBeeHHble WIA OOHApy2XeHHA H30TOMHOFO OOMeHa yrslepo- 
OM M@Xy yKa3aHHbIMH yrieBOLOpORaMH Ha aJIOMOCHJIMKaTHOM KaTaJiu3a- 
Tope KpekuHra mpu 500°, noKasajM, 4TO OOMeH yrvlepOOM B yKa3aHHbIx 
YCJIOBHAX WIM He HUET WH HET C OUCHb MAJIBIMH CKOPOCTAMH. 


Tloctynuso 
18 IX 1953 


ILMTHPOBAHHAA JIMTEPATYPA 
1 Tix. Petia, COopu. ctate. Tlonyyenue wu onpegenenne MeueHbIX aToMoB, 1948. 
2H. Il. Kefiep, 5. B. Kanmeunok, Tf. B. Ucaryaanu, JAH, 85, Ne 5, 1029 


(1952). %E. A. Anapees, B. B. Kaumenoxn, M. M. Caxapos, JAH, 94, 
Ne 6 (1954). 
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Hoxnagn Axkagemun Hay CCCP 
1954. Tom XCV, N14 


®HSHYECKAA XHMHA 


A. HM. JIEBMH, A. H. ®AJIMUEBA, E. A. YKUNE u H. C. BPbIJIMHA 
O MEXAHH3ME TIPOWKECCA 3JIEKTPOOCA)KIEEHHA XPOMA 


(ITpedcraereno axademuxom A. H. P®pymxunoim 5 1 1954) 


Hecmotps Ha TO, 4TO raJIbBaHHyecKoe XpOMUpOBaHHe Hallo WMpoKoe 
IIpHMeHeHHe, TEOPHA STOrO Mpolecca HE CMOXKET CUMTATbCA JOCTATOUHO BbIAC- 
HeHHOU. MuorogncseHHble NOMbITKM CO3aHHA 4YeTKUX TeOpeTMYeCKHX Mpen- 
CTaBJIcHHA O Me€XaHH3Me KaTOAHOPO OCaKaHAA XPOMA, B TOM YMCIe U Han6o- 
Wee pacipocTpavenHubie Teopuu JInOpelixa (7) nu Mioanepa ('), Ro cux mop 
He MpPHBOAWIM K CKOJIbKO-HHOyIb YOeCAHTeIbHBIM pe3ysbTaTaM HM B pase 
ciydaeB MpOTHBOpeyHn onbiry, BMecte c TeM, OOllaad TeopHa 3eKTpoocax- 
Me€HHA MeTaJWJIOB MpOABHHYJaCb CTOJIb 3aMETHO, UTO HEOOXOMMMOCTb B pas- 
BUTHH yYCTaHOBMBUIMXCA paHee B3PJIAOB Ha JJICKTPOJHTHYeCKOe XpOMUpoBa- 
HMe CTaHOBHTCA OveBHAHOH. HakonuBlinlica B HacToskee BpeMA JHTepaTyp- 
HbIM WU SKCICPHMCHTAJIbHbILi MaTepHaJl CO3aeT BCe MPeAMOCHIIKH MIA BbIABH- 
MKCHHA HOBbIX TeOpeTHYeCKHX MpemctaBenui. [lomo6Haa MoMmbITKa uM Meaer- 
Ca B HacTOAUeH pa6ote. 

M3pecTHo, 4uTO BOAHbIN pacTBOp XpOMOBOrO aHMHApHa MpescTaBner 
cCO6OM CJIOXKHbIM KOMIIVJICKCHBIM 3JICKTPOJHT, B KOTOPOM BO B3aMMHOM paB- 
HOBCCHH Haxofatca aHwoupt Cr,O;, HCrO,/ a CrO; (3). Moxuo nosaratp, 


YTO IIpH WICKTPOJH3e TAKUX PaCTBOPOB MbI HME€eM [eJIO C OCOObIM BUOM 9JIeK- 
TPOMHEIX MpoileccoB — BOCCTaHOBJIGHHeEM AHHOHOB. 

Mccnenopanuamu A. H. ®pymxuua (‘), T. A. Kproxoson u T. M. @uto- 
puaHopny (°) ycTaHOBJIeHO, YTO B CJIy4ae BOCCTAHOBJICHHA AHHMOHOB Ha Ka- 
Tole Ip Mepexose OT NOJO*KUTebHOTO 3apxAsa MOBEPXHOCTH K OTPHLMaTeJIb- 
HOMy (IIpH MoTeHWHasaxX HECKOJbKO OONee OTPHWaTeIbHbIX, YeEM MOTeHIMHAa 
HyeBoro 3apxfla) MpOMCXOMMT CHM2KeHHe CKOpOCTH peak 3a cueT Jel- 
CTBHA CHJl OTTAJIKHBaHHA MeXKMLy OTPHWaTeJbAO 3apxAXKeHHOM MOBepXHOCTbIO 
KaToga 4 anMoHamu. B cBa3H Cc 3THM JIA BbIACHCHHA KaPTHHbI BOCCTAHOBJIe- 
HUA XPOMATHbIX AHHOHOB pH 3VIeKTPOJIM3e BOJHDIX pacrBopow CrO3 Ham 
ObIIO MpeAMPHHATO SKCICPHMCHTa/IbHOe HUCCJIeOBaHve 3aBMCHMOCTH CHUJIbI 
ToKka OT noTeHuMasa. B kayecTBe KaTOJOB ObIIH UCHOJb3OBaHbI pasJIM4Hble 
Metammbt (Pt, Cr, Ni, Ag, Cu, Zn). 

C membio yCTpaHeHHA BAMAHUA BOSMOKHBIX NPHMeceli XPOMOBHIM aHTHA-' 
pH woBeprasica TpexkpaTHo nepekpucrammeanun. YcMOBMA, Mp KOTO- 
PbIX MPOUSBOAMIHCb U3MepeHHA, MOMepxKUBaIHCb CTpOrO MOCTOSAHHBIMH, 
Temiepatypa 20°, mepemMeuiMBanue oTcyTcTBoBa0. Bo Bcex oMmbiTax [WIA 
yCTPaHeHHA BIMAHHA Ha KaTOJHbIe MpOWeccbl AHOMHBIX MPOMYKTOB 9JeKTPO- 
3a MIPHMeHAJICA OLMH WM TOT Ke 9eKTPOMM3ep C pasjleJIeHHeM aAHOMHOTO 
M KaTOsHoro mpocrpancTBa dubTpom Iorra. [lnomanb KaToza pu Bcex 
H3MepeHMAX COXpaHAsachb O0Ha HM Ta xe ~1 cm’. [Ina cHATHA NoAApusauH- 
OHHBIX KpuBbIx Ha Cr, Ni, Zn wu Cu ykKasaHHble MeTaJJIbl MpeBapuTeJbHO 
ocaxklalucb Ha MJaTHHOBOM KaTOse. 

Ha6moneHHad HAMM 3aBHCHMOCTb CHJIbl TOKA OT MOTeHIMala KaTojla 
npusomutca Ha puc. |, 2, u 3. 
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Kak culemyeT W3 OMBbITHbIX JaHHbIX, Ha IlaTHHOBOM, MeJHOM H cepeOps- 


HOM KaTOZaxX HMelIOT MeCTO 3aMeTHBIle Cllabl CHJIbl TOKa. 


Jia OKHCJIEHHOU 


MJIaTHHbI pe3skoe MaMeHHe CHJIbI TOKA IIPOHCXOMHT B HHTEPBaJle NOTeHWHaJIOB 


a-10"" 


12 06 = 


jo 


O -026 (4.63) 


Puc. 1. Ilonaapu3auua Pt-Katoqa B pac- 
tBope CrOs. J —0,4 M CrO,,/7 —1,0 M 
CrO3, J] —3,0; M CrO, 


+0,7 —+1,0 B (puc. 1), aaa megH 
+0,4 — +0,25 Bs, na cepe6pa +0,3— 
+0,0 B (puc. 2), T. €. Kak pa3 BOJIH3H 
NOTeHUMaIOB HYJIEBLIX 3apaAOB Mepe- 
YMCJICHHBIX MeTamuoB (4, ® 7). IIpu 
CHATHH MOJIAPW3aWMOHHbIX KPHBbIX Ha 
XPOMOBOM, HHK@€JI€BOM, ILMHKOBOM KaTO- 
aX 3aMeTHOrO CHHKEHHA CHJIbI TOKA 
He HaOwloqalocb, YTO BMOHE Ccorla- 
cyeTca Cc TeM (aKTOM, TO HyJIeBbIe TOU- 
KH 9THX MeTaJVJIOB pacrOJIOKeHb! B 60- 
Wee OTPHUATeIbHOH OOJACTH; WIA xpo- 
Ma—1,05 B (°), Hukema — 0,3 B (’), 
iuHka — 0,63 B (8). 

YuHTHIBAA Jasee, YTO Ha NOTeHIM AJ 
BOCCTAHOBJICHHBIX AHHOHOB OKa3bIBaloT 
3aMETHOE JICHCTBHe MOCTOPOHHHe KaTHo- 
HbI B QJIEKTpONTe (4), MbI HCCeLOBAa- 
JM BAMAHHe KaTHOHOB Sr (B suze 
SrCO3) Ha XO NOJIAPH3al|HOHHbIX 
KPHBbIX Ha cepeOpaAHOM VM XPOMOBOM 
amekTponax. Baio o6HapyKeno, 4TO 
mo6apsenue SrCO3; B  kouHUeCTBE 
2:10 M ycrpanser cnam TOKa Ha 
NOMAPH3SauvOHHOH KpuBOH IA cepe6- 
paHoro KaToga (puc. 2, kpuBpie JJ, III) 
WM CMelilaeT MOTeHWMal kK Gouee MOJO- 


*KUTeIbHLIM 3Ha¥eHHAM. T]oBHAHMOMY, KaTHOHbI CTPOHIMA, alcopOupyscb Ha 
CepeOpAHOM KaTOse, YMeHbILaIOT OTPHUATCIbHbI 3apsay, MOBeEPpXHOCTH MeTaJ- 
mia. OmHoppemeHHo fo6asKa SrCO; B KomuuectBe 2: 1073; 2-10%; 107 M 


He H3MeCHAJIa XOJa MOJAPH3allHoH- 
HOH KPHBOH Ha XPOMOBOM KaToje 
(puc. 3, kpuBpie J/J, V). Hedompimoe 
HeCOBMaeHve KPHBOM B OOMAacTH 
MOJIOHKUTEIBHbIX TOTCHIHAIOB BBI- 
3BaHO B JaHHOM CJlyyae passMuHeM 
CTeMeHH OKHCJICHHA KaTOa. 
PesylbTaTb UCCeOBaHHA CBH- 
Ne€TCJIbCTBYIOT, TAKUM OOPa30M, 4TO 
MIpH SJIEKTPOOcaKTeHHu XpoMa U3 
BOLHBIX PaCTBOPOB XPOMOBOrO aHrH- 
apa Ha KaTOfax U3 pa3JIMUHbIX 
MeTaJJIOB BO BCeX CJIyuanxX HW Ha- 
‘OJUOLAeTCA HEMOCPeACTBeHHOe BOC- 
CTaHOBJIEHHeE XPOMOBBIX AHHOHOB. 
Tako BbIBO, HaXOMMTCA B CO- 
mlacHH Cc flaHHbIMu KosbtTroda u 
Jinurettua (°), KOTOpble ycTanoBn- 
JIM, UTO B HeHTPaJIbHbIX He3abyde- 


a0” 


O10 


ye 


-Q2  -4 6 (n.4a) 


Puc. 2, Tlouspusauna KaTOoMa B pacTBopax 

crO,. 1—0,1 M CrO;, xaton Ag; If 

0,4 MCrO;, Kato Cu; //7—0,1 M CrO, + 
+2.10°-3 M SrCO3, Katon Ag 


PeHHBIX PacTBOpax NOJAPOrpaMMa BOCCTAHOBJICHHA XPOMATa COCTOHT Hi3 YeTHI- 


pex eouH: —0,3; —1,0; 


1:0: 


ray 


1,7 8. [leppasa BowHa coorpercrByet 


HeNOJHOMY BOccTaHOBJeHuIO Cré-—>» Cr?, nocaeqHue Tpu OTBeYAaIOT Peaks: 


CrO,” + 3e + 4H,O > Cr(OH), + 50H’, 
CrO,” + 4e + 4H,O — Cr(OH), + 6OH, 
CrO,4” + 6e + 4H,O > Cre + 80H’. 
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B 6ydepubix pacrsopax c pH 8—9 OOpasylOTca TOKO JBe BOJHBI, OT- 
Sevaloulve BOCCTAHOBJICHHIO XPOMaTa JO TPeXBaJIeHTHOTO H MeTaJIHMYeCKOrO 
xpoMa. 

OTH pesybTaTbl cormacyloTcd TakKKe C ONbITaMH Miowntepa (1) u 
JImOpelixa (*), ycraHoBuBIIMx pay MeperH6oB B KpuBHx /—E Ip 9J1eK- 
TpoocaxkeHHH XpOMa H3 paCTBOPpOB XpoMOBOrO aHruApHsa. 

HanOoslee HHTepecHbIM, OLHaKO, aABIAeTCA TOT dakT, 4TO NOJIApH3allu - 
“OHHbI€ KPHBBbIe, CHsATEIe MiosuiepoM Ha IaTHHOBOM KaToge B 30% pacTBope 
CrO3, TakxKe MMeOT carl 
Toka (puc. 4, Kpupaa I/). a0” 

Tloqo6Hyto aHOMaJIuiO B XO- 
Ae MOUAPH3alWOHHbIX KpH- 
BHIX Miosuiep OObACHHI 06- 
pasoBaHHeM Ha KaTose mac- 
CMBHOH WieHKH ('). Mcxons 
43 YKa3aHHOll TOUKH 3pe- 
HHA, CIeEOBaIO Obl OXKU- 
JaTb 3aMeTHOTO YyMeHbIlle- 
HHA TOKa H pW UCMOsb30- 
BaHHH XpOMOBOrO KaTOJa, 
KOTOPbIH, KaK H3BeCTHO, 
Takxe o6slaqaeT BeCcbMa 
OOJbIOH CKJIOHHOCTbIO. kK 
MacCHBUpoBaHHWo. OmHako 
mpuBeneHHpie Mrommepom 
-OMIBITHbI€ aHHble WIA xpo- : 
Ma (puce. 4, ///) uw yras +0 +98 +06 + +02 0 -Q2 -Y -068 
(puc. 4, /) cBuerempcrsy- Ey —— : 


a IR lie a tae Puc. 3. Tloaspusayua Katona actBope CrO3. J 

’ 5 6 fz TOA B pacTB = — 
HUA TaKWX KATOROB CaMOB 4 ay CrO,, katon Ni; I1—0,1 M CrOy, katong Ni, JI — 
TOKa He HaOsogatocb. Io- OMeVnCrOnn Karon Cray — OAV COs Karol Zit 
CleqHHe  ISKCMePHMeHTAaJb- V—0,1 M CrO, +2-10-? M SrCOs, katog Cr 


HbIe (PaKTbI XOPOUIO corvia- 

<YIOTCH C MOJOKEHHEM MOTCHUMAOB TOUeK HYJICBLIX 3aPpAOB WIA UCMOIb30- 

BaHHbIX Miommepom 27ekTpoxos. M3BecTHo, uro NoTeHuHad HyJeBoro 3apsxAya 

WJIaTHHbI (OKHCJICHHOM) cooTBeTcTByeT 3Ha4ueHHAM +0,4 — +1,0 B. V3 puc. 4 
BUHO, YTO 3aMeTHOe YMeHDbIMeHHe 

ai? 1 ui MI CHJIbI TOKa HaOsOLaeTCA HMeHHO B 
9TOM MHTepBaile. 

Jia HyJeBOu TOUKM yruia HaH- 
6oee BepOATHbIe 3HayueHHA 0,0 — 
+0,2 B (8). Ho, Kak BUZHO, TaKoii 
noTeHival pH  UCHOb30BaHHH 
yrOJbHOrO QICKTPOAa MpakTHYecKH 
He mocruraerca. Anamorm4unad Kap- 
THHa HaOwlomaeTcA HM Ha XPOMOBOM 
KaTOMe, NOTCHUMa HyJIeBOrO 3aps- 

+08 = +04 n -06 -086(uka) Aa KoTOporo 61430K K —I1,0 B (yy 

Sa ae [lostomy B JABYyX MocJeqHux cJlyya- 

: » AX HOJIApPH3aMOHHbIe KPHBbIe MmpH- 

C0, a Neve Pt ee. HUMAaIOT HOPMAJIbHbIM BUA, Oe3 cMa- 

mop ToKa. MoxHo, CcJIeOBATeJIbHO, 

cilelaTh 3akmioueHue, 4To aBHo onucaHHpIe MionmepomM ombiTHbie (ak- 

Tbhl OObACHAIOTCA BIMOJIHE YOBJIETBOPHTeIbHO TOJIbKO Ha OCHOBe COBPeMeH- 

HbIX pPeACcTaBJIeEHHH O BO3MOXHOCTH HeNOCpeACTBEHHOPO BOCCTAHOBJICHHA 
XPOMATHBIX AHHOHOB Ha KaTO/e. 

Caenyer OTMeTHTbD, YTO OMHCaHHaA BbINe KapTHHa B OCHOBHBIX YepTax 
avadoruuna HaGJIOeHHOll HaMM paHee TIpH 9IJIeEKTPOOCaKeHHH MeH M3 
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twupomocdaTHoro KOMIMVJeKCHOTO 3JICKTPOJMTAa, Te OCOOCHHOCTH 9JIeEKTPOBOC- 
CTaHOBJICHHA aHHOHAa BBICTyHaloT HaMOomee oTyeTIMBO (!°!”), 

HerpyqHo 3ameTuTb uTo HadOmOxaBlinecn Miommepom u JImOpelixom 
TAPYIHMM MCCIEMOBaTeIAMH CJIM38HCTHIC OOpasoBaHuA Ha KaTOJe UMCIOT Ty 2*Ke 
NpHpoy, WTO u KaTOAHbIC WIeCHKH B MUpodocdarTHol BaHHe, T. €. BbISbIBAIOTCH 
KOHILCHTPalHOHHBIMH W3MeHeHHAMH B TIpHKaTOAHOM cyloe (!'). MakT MoBbl- 
WeHHA KOHICHTPalWH THApOOKMcCH TpexBaJleHTHOrO xpoMa Cr(OH)3, mpous- 
BeeHHe pacTBOPHMOCTH KOTOpOli OYcHD MaJio (5,4: 10%"), BosMomxeH MpH 
OMHOM yCJIOBHH, a HMeHHO, eCJIH Ha KaTORe OyfkyT BOCCTaHaBJMBaTbCA XpO- 
MaTHble AHHOHBI 10 CXeMe, MpHBeMeHHO BbIIe. CuleqCTBHeM TJIOXOM pacTBO- 
PHMOCTH THAPOOKHCH XpOMa B KaTOJIHTe ABJIACTCA BbIMeeHHe ee Ha KaTOse,. 
YTO IIpeMATCTByeT HOPMaJIbHOMY OCaxKMeHHIO XpOMA IPH OTHOCHTebHO HH3- 
KHX TWoTHOCTAX TOKa. I[IpH BbICOKHX MJIOTHOCTAX TOKa MOPHCXOAMT He3sHaydH- 
T@JIbHOe BbILeIeHHe XPOMA, HO B COBeEPIICHHO HeYAOBJICTBOPHTeJIbHOH PopMe. 
IIlpuMensemaa B pakTHKe rabBaHHYeCKOTO XPOMMPOBaHHA MOOaBKa WMOHOB: 
SO} upensrcrsyer npomeccy o6pasoBaHHA BASKOM IVICHKH Ha KaTOfe BCeL- 


CTBHe TOPO, 4UTO TPeXBaJIeHTHbIM XpoM OOJIafaeT CMOCOOHOCTbIO JaBaTb C 
annonamu SO, xopouio pacTBopHMble B Boe KOMIeKcHI (?). Kpome Toro, 


moOaBKa MOXOOHBIX AHMOHOB BOOOIe 3akepxKUBAeT KOALYJIAIWMIO KOJWJIOUL- 
HbIX 4acTHIL. 

Jia pewieHua Bompoca oO MpHpose aHHOHOB, y4acTBYIOULHX B KaTOPHOII 
peakumn (CrO, uau Cr,O)), B MaubHetiem HeOoOXOqMMO CrlelHasIbHO 


HCCJIeLOBaTb M3MeHeHUA PH B MpHKAaTOAHOM CJloe KaK (PYHKIMIO KOHILeHTpa- 
uuu CrOs3, WIOTHOCTH TOKa H JipyrHx dakTopoB suJekTpomH3sa. MoxKHoO OxKH- 
atTb, YTO B MaHHOM culygae pH npukaTomHorO CJIOA, NOMOOHO HHKeJIeBOr 
BaHHe (!2), OKa3bIBaeT pellalolllee BJIMAHHe Ha 9JIeCKTPOHY!IO peaKIHI0. 

TaKumM o6pa30M, BbINBHHyTad B JaHHOM WCCIe_OBaHHM TOUKa speHHA 
Ha Me@XaHH3M KaTOJHOTO OCaxXeHHA B XPOMOBOH BaHHe MOKeT OOBACHHTE 
SKCMEPHMeHTAaJIbHbIe (akTbl, KOTOPble MO CHX MOP He HaXOHJIM YOBJIETBO- 
PHUTeJIbHOrO TOJIKOBaHHA. 


Y pampcKu NOJHTeXHHYECKMH HHCTUTYT Moctynuso 
um. C. M. Kuposa 28 X 1953 
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A. H. @pym«un, IT. M. @xnopunanosuy, JAH, 80, 907 (1951); H. B. Huxo- 
naepa, H. C. Wlanupo, A. H. @pymKun, WAH, 36, 581 (1952), ® P. Ms Bae 
CeHHH, )KPX, 27, 879 (1903). 7 C. laecctou, Baezenne B aieKTpoxuMnio, jon. 
Bb. H. Ka6anopa, 1951, crp. 726. §& Cmpapounuk xumuxka, 8, 1952, crp. 591. 
ed M: “Kolthotff, J.J. Cingetn, J.. Am. ‘Ghem-. “Soc” 62, e520 ales 
iA. HM: Jlepuu, E. Al -Y xine, «Ho °C, Bppasuwa, = JAH. ~88\0 697 memo 
LAM. WieB wu, Eo Al Yocnie, AS 91, 1045 (1953).— 12 = CG) Boe mp wearer 
cKknHH, M. Bepe3un, KIIX, 24, 832 (1951). 
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Jloknxagp Akagemun Hayrx CCCP 
1954. Tom Ne XCV, NM 1 / 


_PH3HYECKAA XHMHF 


B. H. HAKHTHH u E. HW. NOKPOBCKHE 


ONPENEJERWVE KPHCTAJWIMYHOCTH HW TEMMEPATYP IJIABJIEHUS 
NOJWMITHJIEHA METOJIOM WH®PAKPACHbIX CIEKTPOB 
NOrJlOWEHHA 


(Ipedcmassexno axademuxom A. H. Tepenunoim 25 XII 1953) 


H3BecTHo, YTO MHOTHe NOTHMEPbI CHOCOOHHI HAaXOAMTHCA YACTHYHO HK 
MOJHOCTbIO B KPHCTaIAMYeCKOM COCTOAHHH. OObIdHO comepxKaHHe KpUcTad- 
AHyecKOH @asbl B NOMMMepe oOnpeweiseTcA peHTreHorpacHuecKHM HAH 
HUWaTOMeTPHueCKHM MOTOJOM. Kak cualeyeT H3 paOoT, NOABHBINHXCA B 
MOCIeHee BPCMA, KPHCTAIMMYHOCTh TOAHMepa 4acTO MpoABAAeTCA B 
undpakpacHom cnekTpe. MoxHO CUuHTaTb YCTaHOBJeHUBIM (bakTOM, 4TO 
mepexoq NomMMepa B KPHCTaIIMYeCKOe COCTOAHHe OOHapy2XKMBaeTCA B 
uHpakpaCHOM CNeCKTpe NO NOABJECHHIO HOBBIX OMoc normomenua (14). 
OTH MOJOCHI NOTIOW[eHHA XapakTepHbl WA KpMCTaNMMYeCKOrTO COCTOAHHA 
H UCue3aIOT NpH Mepexoye B aMopdHoe cocTosHHe. 

B HacTosleM COoOLLCHHH MpHBOLATCA MaHHble, MOMYYeHHbIe Ip uccse- 
AOBaHHH TeEMMepaTyPHOH 3aBHCHMOCTH HHTCHCHMBHOCTeH NOMOC NOTAOULeHHA 
uHpakpacuoro cCneKTpa WOrOMeHHA NTOHITHAeHa B HHTepBae TemMepa- 
Typ 20—250°. H3mepenua mpoBoquadch Ha CNeKTpoMeTpe c IpH3sMol 43 
NaCl (6,5 — 14 ); TomuquHa o6pa3ua 0,01 cm. Bri yuTen chou mM paccesH- 
HbIH CBeT. 

Kak HW B paHee onyO1MKOBaHHBIxX padortax (1,4), Mbl HaOJI0qalH B TO- 
aueTHaeHe momocy 730 cm, koTopad xapaKTepH3yeT KpHcTatauueckoe 
COCTOAHHe; OHA HCUe3AeT TPH NWAaBJeHHH. Onpemesenue KpHcTaIM4HocTH 
WOMaTHIeHA TO Momoce 750 cm?! 3aTpy—HeHO BcTeACTBHe OM30CTH NO- 
oct 720 cm}. Kpome Toro, npu onpeereHuu KosdPuuyveHTa NOTMOMeHHA 
nomocht 730 cm! HeOOXOLHMO 3HaTb MPOWeCHT KPHCTAIHYHOCTH NOJM9TH- 
weHa XoTd Ob! UpH OAHOH TemMepaType, OHakKO WO CHX NOp HeT HazexK- 
HBIX MeTOLOB Ope Le JeHHA KPHCTAJIMYHOCTH B NOMaTHAeHeE. Onpeemenne 
KOIMUUMEHTA NOTIOMeHHA Baa nomocel 730 cm + u3 CHeKTpOB KpHctTar- 
NHUCCKHX YIICBOLOPOOB TaKKe CJOXKHO. 

Jina ompemeaenua aOcomoTHOrTO NpOleHTa KPHCTAaIMMYHOCTH MW TeMMe- 
patyp WwaBseHHaA MBI HCHOb30BaIH MOJocy 1308 cm. Kax Opl0 Hamu 
YCTaHOBJeHO, 8Ta MOJoca XapakTepusyeT aMophuylo (asy B NOAHeTHIeHE. 
Yureucusuoctb nomocnt 1308 cm! yBemH4unBaeTcA pH NWaBJeHHH NOAH- 
STHICHaA BIOTh MO Hepexoa BeulecTBa B amopduoe cocTosuue. [I punar- 
JIQKHOCTH 9TOM MOMOCHE K aMopdHow dase Oblia NOATBeEp»xXTeHa HaMu 
HCCC LOBAHHeM OoMee MpocTHx yraeBoLopoLxos. Tak, B yraeBooponax 
We olie1, Coollsc, Collec, Cogliza monoca 1208 cm oTcytTcTByeT B KpucTat- 
JHMYCCKOM COCTOAHHH WH NOABAACTCA PH W1aBJeCHUH. 

Ha puc. 1 mpHBekena KpHBad 3aBHCHMOCTH IpolyckaHHA OT TeMMepa- 
TYPEI Wiad nomocn! 1308 cm + ofHoro “3 o6pasnoB nomusTueHa. Tak Kak 
NOMMITHICH HpH KOMHATHOM TeMnepaType yacTHYHO HaxXOAMTCA B aMopd- 
HOM COCTOAHHH, TO B HEM HaOmomaetca nomoca 1308 cm. MuTrencuBHocTb 
STO NOJOCHI NOCTOAHHa MO Hayasa TemMnepaTypb niaBlenua t,. B uHTep- 
Baie TemMnepaTyp t;—¢, MpOMCXOAUT WaaBAeHMe KPHCTaMIMTOB H YyBeJIH- 
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| 
yeHHe aMopdHolt ba3bl, 4YTO MpHBOAWT K yBeAMYeCHHIO HHTCHCHBHOCTH 
nomocnt 1308 cm}. Bpure TemmepatTypbl fy, MOAHSTHeCH WeIHKOM Haxo- 
ILMTCH B AMOP(PHOM COCTOAHHH; Wabuehwee yBerMyeHHe TeMMepaTypbl He 
CKa3bIBaeTCA Ha HHTCHCHBHOCTH  MNOJIOCHI 1308 cm 4. Kpusasx 
Ha pHc. 1 nosBommeT oMpeqeAHTh HavabHylo t, HM KOHeUHYyIO ft, Temuepa- 
TYPE WAaBeHNA WomMeTHIeHa. OnpewetenHble TakKHM OOpa30M _ Temme- 
paTypbl WiaBeHHA WpaKTHYeCKH COBMaMawT C TemMMepaTypaMu, NoayyeHn- 
HBIMH MHaTOMeTpHYCCKHM MeTOJOM. 

Jl1a onpemeneHuaA KpHCTaMMYHOCTH NOAMSTHAeHa MBI TpesAmaraem 
caenyiouui meton. IIputemnepatype spe ft, KOHUeCHTpallMA aMopuor 
basen Ca = 1; Torga no 3akony Byrepa— JlemObepra—Beepa uMeem: 


dD; = KC sa. (1) 


rae D,—ontuyeckaa nuotHocth y 1308 cm npu temnepatype ¢ >t; 
K—xoshuunerT norsowenus; d— Torna cos. I]pu Temnepatype: 
HHxKe ft, HMeeM: | 


D, = KCad, (2) 


roe Cy — KOHIUCHTpalua amopHot daspl mpH TemmepaType HHxKe toa 
H3 ypapyennit (1) u (2), 3Haa, auto Cg =1, nouyuuM: 


| 
Takum o6pa30M, H3Mepad ONTHYECKYIO MOTHOCTh pH ABYX TemMepa- 


Typax, serKO onpeszeauT mpoweHT KpHcTataMuHocTH Cy = (1—C;,) 100 


| 
! 
AAA mO60K TeMNepaTy ppl. | 

B Mpe2102KCHHOM MTOM HCKOYAIOTCA OWIHOKH MSMePeCHHA TOJMMHEY 
o6pasia MW M3MeHeHHaA KOsddunnenrta K AAA OOpasyoB Cc pa3s.MUHbIM 


MOJCKYJAPHbIM BeCOM. IIponen® 


se 


KPHCTaIAM4HOCTH AA OOpasua m0- 


a jvaTunena upH 20° cocrapaner. 
4 56,6°3. TemnepaTypbl nwaB.eHna 
ae 4, = 50% 7, = 111" (cx prea ie 
8 MoxuHo mosmaraTb, 4TO noOwm0cE 
a 1308 cm oTHocuTca K fedopma- 
iS 


WHOHHOMY KOJeOaHHIO CH,-rpynn.’ 
OrcytcTBHe 9TOH NOMOCH B TBep- 
bIX yrieBomopoxax UH NOABeHHE 
e€ IPH UX WiaBJICHHH, paBHO Kak 
Puc. 1. Kpupaa 3aBHCHMOCTH TIpOMycKaHHA OT ee ibmelaniiady iu Wiha 
TemmepatypI ja mosoce 1308 cM? JOCK B NOIHSTHIeCHe pH maraBse- 
HHH, NO3BOAeT MpeANOMaraTh, TO 
nomoca 1308 cm? oTHOcHTCa K M30rHYTOMy NOBOpoTHOMy M30Mepy. B cnek- 
Tpe MOMHSTHIeCHAa TaKXxKe H3MeCHAIOTCA C TemMMepaTypoH MHTeCHCHBHOCTH 
cOxKXHOH nomoch! 1380 cm (pa3spemaemoh Ha mupu3me LiF) u nonoc 
730 4 720 cm}. Kpusple 3aBHCHMOCTH IIponycKaHHA OT TeMNepaTyppl nom0C 
1380, 730 u 720 cm us06paxaiotca S-o6pa3sHol anne; TOUKH nepernb6a 
COOTBETCTBYIOT Hava y HW KOHILY NWaaBseHHa. 
IIpuHocum Omaronzapnocth M. B. BoabKenmtefiny u O. B. Iruupmy 
34 OOCYKMeHHE Pe3yAbTATOB. 


= 


30 100 150 200 250° 


VMucTuTyT BbICOKOMOJCKYAAPHBIX COeTHHeHHK Iloctynuao 
Akayemuu Hayk CCCP 16 XII 1953 


UMTHPOBAHHAS JIUTEPATYPA 


+R. G. Stein, G. BB. M. Sutherland. Chem. Chive. .2) sc germ 
(1953). * W.E. Mochel, M. B. Hell, J. Am. Chem. Soc., 71, No. 12, 4082 (1949). 
* B. L. Burton, W. H. Cobbs, V. C. Haskell, J. Polymer. Sei, 7.) Ne 
569 (1951). *M. Rugg, J. J. Smith, 1. H. Wartman, ibid., 11, No. 7, 1 (1953). 
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Joxaage Akagemun Hayx CCCP 
1954. Tom XCV, M 1 


PH3HYECKAA XUMH# 


tO. H. PABHHHH, A. M. MAPKEBHHY x H. WH. TAMM 


OBPASOBAHHE OKHCH A3SOTA TPH AXHABATHYECKOM 
COKATHH BOS YWHbIX CMECEH 


(ITpedcrasazexo axademuxom B. H. KoxOpareesoim 14 XII 1958) 


Peakuwa O6pa30BaHHA OKHCH a30Ta M3 3/IEMeCHTOB aBHO MIpHBseKaeT 
BHHMaHue UcceqoBaTeseH. B auTepaType BbICKa3bIBaICb COOOpaxKeHHA Kak 
0 TEPMH4YeECKOM XapakTepe Mpomecca, MPH KOTOPOM BbIXOA OKHCH a30Ta ompe- 
ACMACTCA UCKJIOUNTCIbHO BeIHYHHOM MAaKCHMaJIbHOM TeMMepatypbl, Np KOTO- 
pow IIpoTeKaeT peaKkIlMA, Tak H OO HHAYUMPOBaHHOM OKHCJIeHHM a30Ta, pH 
KOTOPOM Mpollecc OOpas0BaHHA OKHCH a30TZ CBA3bIBaJICA C XHMMYCCKHMH TIpo- 
ileccaMH, IpOMCXOAAULMMH MpH ropexuu. IIpegcraBenua o HeTepMM4eCKOM,. 
a HHJYUMpOBaHHOM XapakTepe pouecca BBISbIBAJIM Halex bl Ha BO3MOX- 
HOCTb MOJYYeHHA OYeHb OOJIbUIMX BbIXOJOB OKHCH a3oTa. 

Coperckve y4eHble MpoOBesH WIMpOKOe cCHCTeMaTHMYeCKOe UCCJIeqOBaHHe 
peakUHu OOpa3s0BaHHa OKHCH a30Ta. B padborax H. H. Cemenosa, SW. B. 3ep- 
mosuya, I]. 4. Cagopuuxosa, JJ. A. Ppanx-Kamenenkoro (!) 6bluIo H3y4eHO 
oO6pasoBaHHe OKHCH a30Ta IPH pa3sJIMYHbIX ycOBMAX. B pe3yJbTaTe 93THX 
pador ObIIO YCTaHOBJICHO, YTO BbIXOA, OKHCH a30Ta JOJIKEH OMpeMeATbCA He 
TOJIbKO KHHeETHKOM tpomecca, HO B 3HaWHTeJIbHOK CTeMeHH HM CKOPOCTbIO: 
OXJIaKMeHHA MPOLYKTOB peakIMM — 3aKaJIKOH CMeCH. 

SamayeH HaCTOAUeH paOoTbl ABIAIOCb H3y4eHHe OOpa3s0BaHHA OKHCH 
a30Ta H3 BOSYIHbIX CMeceH B yYCJIOBHAX ObICTporo aqMaOaTH4eCcKOro CKATHA 
H paclliMpeHuA, KOTOpbie OGecneyHBaJIM BbICOKYIO CKOPOCTb OXJIaxKeHHA 
MpOyKTOB peakuHu (*), CyLeCTBeHHO OOJIbLIyIO IpHMeHABIUeHCA ApyruMu 
apTopaMu. Jia mpoBemeHHa paOoTbI HCMOIb30Balacb CKOHCTPpyHpOBaHHat 
OMHUM H3 aBTOPOB JaHHOM CTaTbu CielMalbHaAd alMaOaTMyecKan yCTaHOBKa 
(°). B 9Tow% ycTaHoBKe cCkaTHve ra3a OCYyUIeCTBAIOCb 3a OU€Hb KOPOTKOe 
BpeMA, TAK 4TO MpaKTHYeCKH OTCYTCTBOBA TellIOOOMeH fa3a CO CTeHKaMH 
ycTaHOBKH, KOTOpble 3a BPCMA CKAaTHA OCTaBaIMCb xooOmHbIMU. I[losTomy 
Tipowecc MO*KHO OblIO CUHTaTh aquaOaTHYecKHM. CoxKaTHe rasa MpOucxosHIO 
pH IBH2KeHHM MOpWHA BHYTPH CTBOJIa, OHH U3 KOHILOB KOTOPOrO Obl rep- 
MeTHYeCKH 3aKpHIT. II[puBeqeHve MOPUIHA B JBH2KCHHE OCYIINeCTBJIAIOCb CiKa- 
TbIM BO3AYXOM WIM a3oTOM. JlaHHasd ycTaHOBKa MO3BOJAJa HOyYaTb OYCHb: 
ObICTpble cxKAaTHA rasa NO AaBenui mopagka 10000 xI/cm?. YcranoBKa 
6blIa CHaG2xKeHa YCTPOHCTBAMH, MO3BOJIAIOUMMMHA MPOW3BOLHTb M3MepeHHT 
o6bema CKNMaemMoro fa3a WM ero MaBJICHHA B MOMCHT MA@KCHMaJIbHOrO C2Ka- 
tua. YcraHoBKa paOoTasla B OAHOTAKTHOM pexuMe. B TaKux yCJIOBAAX TOp- 
ICHb COBepIIM OLMH WK nolera Biepem (cxkaTHe) MU Haszay (pacumpe- 
Hue) WH OCTAHaBJIMBaJICA B MCXOQHOM MOJIO%KeHMH. OmpesesieHne BpeMeHH H 
p@KUMA IMKa OCYULECTBIAMOCh Mbe3OKBAPHEBbIM MAHOMETPOM H percTpH- 
poBasloch pa MOMOLIM wWnenposoro ocuuorpada. 

IpoqouKuTeIbHOCTh KaK BCero IMIKIa, TAK HW eFO OTICJIbHbIX 9eMCHTOB 
olpemedslach MaCcOli MOpINHA H UCXOAHBIM JaBJIeHWeM CxKAaTOTO BOSMyXa. 

Takum o6pa30M, WyTeM mogq6opa MOpIuHeH pasJIMYHOM MaCCbI BOSMOXKHO 
ObIIO MOMyYaTb pas/IMYHbIe BpeMeHa C’KAaTHA M paclMpeHUsA, YTO BeCbMa Cy- 
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UleCTBCHHO JWId KHHeETHKH pouecca. Mp pacnomaramH Ha6opom nopliHei 
¢ pa3JIMYHbIMH MaCCaMH, HaHOOJIblIMH MOpiiieHb BecH 375 r M HaHMeHbIIMU 
141 r. IIpumeHenuve Goslee JerKorO NOPWHA NOSBOJIAIO COKPaTHTb MpoOou- 
2KUTeJIBHOCTh WHKsIa NpuMepHo B 1,5 pasa Mo cpaBHeHuio c TaxKebIM. IIpu 
amuaOaTuyecKOM CKaTHH Ta3a OHOBPpeCMeHHO C IIOBbIMIeCHHeEM aBJICHHA 
IIPOMCXOMMT MOBbIWeHHe ero Temnepatypyl. IIpH arom pH paBHOM cxKaTHH 
y OJHOATOMHBIX ra30B TeMMepaTypa NouyyaeTCA 3HAYHTebHO OOVIbIlel, YeM 
y JBYXaTOMHBIX, BCJIeNCTBHe OOJIbUIeH TeIJIOEMKOCTH MOCJIeQHHX. 

B HactTosilei pa6oTe u3yyalocb OOpasoBaHHe OKMCM a30Ta IIpH CKaTHH 
BO3Ayxa WH CMecH BO3yxa c aproHom |: 1. Apron npHmMemuBasica K BOSTyXy 
Id MOBbILICHHA TeMMepaTypbl Mpu CKaTHM. 

AHaJIM3 NOABeprHyTbIX aqvabaTH4yeCKOMYy CKaTHO ra3s0B Ha COsepKaHve 
OKHCH a30Ta HPOH3BOAMJICA MyTeCM OKHCJICHHA OKHCH a30Ta JO a30THOM KMC- 
worb. Jia aHalusa oTOupasicA BeCb NOmBepraBllHlicA CKATHIO Fas (OKOJO. 
140—160 ma). Or6op rasa mponsBoqusIcA B 9BaKyHpOBaHHy!0 JIMTPOByt0 | 
CTCKIAHHYIO KOJIOY, Ha [HO KOTOPOM MpesBapuTebHO 3aJIMBaJIOcb 25 cm§ 
1% pacTBopa nepekucu Bogopoma. B onmpitax c BO3qyxoM BMecTO 1% pac- 
TBOPa MepeKHCH BOLOPOAAa NPHMCHAACh WeCTHMIMpOBaHHad BOWa. OTO 3aMel- | 
JIAO Mpowecc OKHCeHHA, HO He CKa3bIBaJIOCb Ha TOUHOCTH aHawH3a. OTOop 
TIpOObl MpOH3BOLHJICH HENOCPeEACTBEHHO MOCJIe OMbITa C TAKHM pacyueTOM, UTO 
BPpeCMA HaXOKTeHHA Ta3sa B CTBOJIE MOCIe CKaTHA COCTABJAIO He Oouwee 
1—2 cex. Ilocne oT6opa mpo6nl KoGa sanoJHAIAaCb BOSLYXOM JO aTMOCep- | 
HOrO WaBJIeHHA H repMeTHY¥eCKH 3akynopHBasacb. Ilo ucTreueHuu cyTOK oOpa- 


30BaBUIAaACA a30THAA KHCIOTa OTTHTPOBbIBanach 0,01 N mesounio. Bpranc- 
JICHHBIM OTCIOMAa BbIXOM OKHCH a30Ta (cM. Ta6J. 1) BEIpPaxKeH B MporeHTax 
OT OOMero KOIMUeCTBa fa3a B MOM€HT MaKCHMaJIbHOro cxKaTUuA. YueT MoTepb 
ra3a Ip CKaTHH BHOCHJICA Ha OCHOBaHHH CHelvaJIbHO MOCTAaBJICHHbIX U3 


mMepeHHH. 


Tao6auuna 1t 


195 


BprxO OKHCH a30T4 HPWH annaGaTHYeECKOM CHATHK BO3SRYXKa H 
CMe€CH BO3HYX—aproH 1:14 
Maxc. qab- Maxc. nan- Make. qap- 
Crenenb one: ® Oxucb CreneHb Genre Oxucb Crenexb conus Oxuch 
ckaTus cKaTua SO) oxKaTHa oKaTHA agora oxKaTHA oKaTust ASOT 
B KI'/cM? Bo B KI/cm? B *o B KI /cmM? B "lo 
OnblITbh C BO3RYXOM (Macca nopmHa 187 r) 
330 3000 ORCO MT Mumate 6500 0,32 760 8300 0,95 
435 5300 0,04 620 7000 0,43 720 8900 0,95 
470 59500 0,07 710 7700 0,67 690 8900 1,04 
530 6000 0,20 620 7500 0,72 720 8300 4,02 
OmblTh CO CMe€Cbhw BO3RYX—aprou (Macca nopwusn 375 r) 
108 600 0,00 179 1100 OF 2g || Saas 4250 1,38 
130 850 0,01 201 1500 0,48 | Bye 5000 AAS 
142 930 0,04 208 1650 0,53 570 7300 10) 
146 1000 0,03 Day 1700 Ona 500 6500 il stays) 
157 1050 0,06 260 2350 1,06 625 7100 dleayts 
165 1100 Ont | ee 2800 il ile} 625 7400 ay 
174 150 ONS 305 3200 1,26 || — — — 
OlbiTbl cO CMeCbw BOSRYX—apron 1:4 (Macca nopmua 4141,5 r) ' 
130 | 900 | 0,03 195 | 4900 | 0,64 || 260 2800 | 1,82 | 
1455 | 4400 | 0,06 205 2070 Mma OR 82a eee coe: | 3400 1,45 
152 1200 | 0,44 223 | 2400 | 1,04 | SV a We cose ag 
160 41280 |..0,22> |)" 2235 2200 | 107-1 298 We 3608 1,54 
(79 1570 | 0,39 || * 230") Bascom") aa aG | 992 | 3900 | 4,57 
5 1] | | 


1900 


2500 


1,24 


= | 


Bbixo OKHCU a30Ta B 3ABHCHMOCTH OT MAKCHMaJIbHOro jaBeHUA CKATHA 
mpedcTaBled Ha puc. |, rae Mo OCH OpAMHaT HaHeceHO comepxKaHHe OKHCH 
a30Ta B NpOleHTax HM To OCH aOclHcc — MaKCHMaJIbHOe laBJIeHHe CxKaTHA. 

B 9THX OMbITaxX ObluIO ycTaHOBJeHO, TO pH aMabaTuUecKOM cxKATHH 
BO3AyXa OKHCb a30Ta OOpasyerca pH AocTHKeHHU ZaBeHuA 5000 KI/cm? *. 
B cmecn Bosaqyx — apron 1:1 o6pa30paHve oKHCH a30Ta Ha4uuHaerca lIpv 


HaBsleHuw cxKaTHA OKOTO 1000 KI/cm?. JLanpueiimee yBeJIH4eHHe JlaBJleHHA 
TIPHBOLMO B OOOHX Cly4uaAXx K yBe- 


JIMYeCHHIO BbIXONa OKHCH a3oTa. We 
Jlanupie SKCMepHMeHTHI coBep- 15 

MICHHO OLHOSHAYHO OKa3bIBaIOT Tep- 

MHYeCCKy!0 IpHpoxy peakiHuu O6pa- 10 


30BaHHA OKHCH a30Ta H3 3JIeEMeHTOB. 
HeticrsuteabHo, 0 KaKOM HHLYLMpo- 
BaHHOM XapakTepe MOXKHO FOBOpPHTb, 
e€CJIM 9Ta peaKIHA MpOTeKaeT B CMe- 
CH, COCTOAMWeH TOKO H3 a30Ta H 0 
KUCOpONa, HAXOTAILHXCA MPH OYeHb 
ee ee cota Puc. 1. SaBucuMocTb BbIXOqa OKMCH a3g0Ta 
XOJIOMHBIMH CTCHKAMH. OT MaKCHMaJbHOrO jlaBJeHHA CHaTuA. J — 

M3 paccmorpenHua KpuBOli, Momy-  cxarue BosayxXa, Macca nmopuina 187 r; 2— 
qeHHOH NpH cKaTHH BO3yXa, BHHO, cxkaTHe cMeCcH BO3ayX—aproH 41:1, Macca 
GTO BEIXO OKHCH a30Ta MpH yBe- AOpllna 375 r; 3—cxaTHe cMecH BOsAyYX — 
MMYCHHH MAaKCHMaJIbHOrO aBJeHHA aprou 4:41, macca nopuina 141,5 r 
exaTua oT 5000 no 9000 xI/cm? 
-HeIIPepbIBHO BospactTaeT Hu ZocTuraet 1%. B sto o6macTu yBeluueHHe Temme- 
PpaTypbI BeeT K YBEJHUCHHIO BbIXOa OKHCH a30Ta. 
| Jlo6aBka aproHa K Bo3zyxy 1: 1 mpHBOAHT K 3HaYHTeEbHOMY MIOBbILIeHHIO 
-TeMilepaTypbl pH paBHbIX JaBJIeHHAX CKaTHA. B 3THX CMeCAHX OKHCb a30Ta 
-HaugvHaeT OOpa30BbiBaTbcA YxKe IPH 3HaYHTeJIbDHO MEHDIIHX MaBJIeHHAX, MpH- 
YeM OKa3aJl0Cb, YTO KPHBbIe HMeIOT Meperu6, WOCMe KOTOPOFO BHIXOM OKHCH 
a30Ta HaunHaer mpuOsmKaTbcs K HacbilleHut1o. B onpirax ¢C TAKeJIbIM MOPUI- 
“Hem (375 r) neperu6 HacTymaeT npu saBaeHun oKoo 1700 KI/cm?, u npu 
7400 «I’/cm? Bprxog goctTuraer 1,57%. YmMeubiieHve Maccbl NOPWHA NpHBOLUT 
-K COKpallleHHIO BpeMeHH CKATHA H MOSBOJIAeCT JOCTHY PaBHbIX 3HaYeCHHH BbI- 
xolla OKHCH a30Ta B OOaCTH HACbIIeCHHA TPH MeCHbINIMX LaBJICHHAX CKATHA. 
Bpixom okucH a30Ta cocTaBlan 1,57% mpu mnaBmenun 3900 KI/cm?, a mepe- 
ru6 KpHBoli HacTynal mpH jaBsenuu 2500 xKI’/cm?. 

U3 2Tux onmbifoB CJlekyeT, 4YTO CKOPOCTb OXJIa7KNeHHA MpOAYKTOB peak- 
UMM — 3aKasIka CMeCH — OKa3bIBaeT BeCbMa CYIINeCTBeEHHOe BMMAHMe Ha 
BbIXOJ, OKHCH a30TA@. 


NO 


4000 8900 kT fem? 


——_— 


IlocTtynus0 
8 XII 1953 


WUTHPOBAHHAS JIMTEPATYPA 


19.5. 3enpn0Buy4, I. A. CagoBHuUk OB, pee ee ca pan eco 
q azgota upH ropenuu, 1947. 710. H. PaOuunun, ; : apKeBH4, 
Dit ta ean, 91. Ne 6 (1953). * IO. H. Pa6Ouunn, KOTO, 23, 4, 461 (1952). 
410. be Xapurtou, H. M. Petiuos, B. IT. Kuaa3ep, Haysuo-ucceqoparembcKue 
paSoTbl XMMMYECKHX HHCTHTYTOB H JaOopatopu AKayemuu HayK CCCP 3a 1940 r., C6opx, 
pedepatos, 1941, crp. 121. 


| 
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* Bneppbie OKMCAbI a30Ta MIpH aaMaOaTHYeCKOM CHKATHM BOSyXa ObIIM MOyYeHbI 
| 0. B. Xapuronom, H. M. Peitossm, B. T. Kasasepom (*). ; 
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Hoxaage Axkagemun Hays CCCP 
1954. Tom XCV, Ne 1 


PHSHYIECKAAT XHMHF 


A. HW. WATEHIUTEMH nu Ji. He BACHJIBEBA 


O BSAHMHOM BJIMSHUM ATOMOB 
B MOJIEKYJIAX HEKOTOPbIX 9OTHJIEHOBbIX YIJIEBOMOPOJOB 
NO ONbITAM C H3OTOJIHbIM OBMEHOM BOJOPOJA 


(IIpedcmasrzeno axademuxom A. H. ®pymkunoim 25 XII 1953) 


OTa CTAThA NPHMBIKAeT K pe MHI Ayueli padore (1), rme MeTOR u30TOMHOrO: 
OOMeHa ObIT HCHOIb30BaH JAA WSYYCHHA B3AHMHOTO BJIHAHHA aTOMOB: 
B MOJCKYJaX HEKOTOPHIX apOMaTHYeCKHX yraeBonzopozos. Kpome Toro, 
Me€bIO CTATbH ABAACTCA MONOMHATEMbHOe COOCHOBAHHE H YTOUHEHHE BBICKAa- 
S3aHHbIX paHee (*, °) MOTO#KeHHH OTHOCHTE BHO H30TONHOrO OOMeHa BOMOPOLa’ 
B aJKeHax. 

__ Mbr ycraHoBuaH, 4YTO B aaAKeHaX HOPMaJbHOrO cTpoeHHA Cc ABOHHOM 
CBA3bIO B Haale MOJCKYJbI UPH KaTau3e pacTBOpOM aMH fa Kaa B 2K IKOM: 
MeHTe pOaMMHake OOMEHHBAIOTCA Ha LeHTepult Bce aTOMBI BOMOpO a. Toununiii 
OOMeH BOAOpORa HAO TIO LaICA axe B WeTeHe — yraeBomopone c 16 aromamn 
yraepona. BpicKa3saHO TpewqnotoxKeHHe, YTO Ha elTepHi smerue Bcero 
o6menupaiorcs aTOMBI BOLOPOLa B aITHAbHOM TOT0%KeHHH (8cekT conps- 
*KCHHA MpOCTOH HW KpaTHOH CBA3H), MpHYeM NOJHbI OOMeH BOMOPORA 
B QAHHHOH MOJeKye BbISBaH MUrpallWeH ABOHHOKM CBA3H BAOb WenH 
aTOMOB yruepona. 

- 1. B neppyio ouepenb ce q0Ban0 NOATBEPAUTh MPAMEIM ONbITOM, TO 
pH oOMeHe BOsOpOoma B aIKeHe C AAMHHOM WeMbIO aTOMOB yraeposa 
UC JABOHHOH CBA3bIO B ee HaYaJe PelalOllyioO POWb HT paeT MMEHHO JLBOHHAA 
cBa3b. JId STOTO MOCTABJCHbI MapaebHbIe ONbITH] C WeTeHOM HM WeTa- 
HoM *. PacTBop aMHfa KalMa B 2xXHAKOM jelirepoammuaKe (Cxnp, = 0,8 N) 
BCTpAXHBaIH C WeTeHOM UH WeTaHom mpu 100° B Teyenne 100 ac. B weTene 
OOMeHANOCh OKONO 28 aTOMoB BOLOPORA. KonWenTpalua LEHTepHA B BOLE 
OT cOmKxeHHA WeTeHa Cp,o = 3,4 mou. %, Torma KaK KOHILCHTpallua LeH- 
TepHA B BOE OT CO%KXKECHHA WeTana cocTaBAasa TOAbKO 0,05%. 

H30TonHbIl OOMeH BOLOPOMA B HACHINCHHBIX yraeBOLOpOsax MpH KarTa- 
JIM3€ paCTBOPOM aMH Ja KaJIHA B OUCHb 2KCCTKUX YCOBHAX, BOOCOME FOBOps, 
BO3MO%KeH. YcTaHOBAeHHbI panee (2) dakT oOMeHa BOROpONa B renrane 
NOTRE PK LaeTCH CE LYIONIMMH OMbITAMH, BHINOAHeHHEIMH E. A. M3panaesuu 
¢€ [ABYMA TUaTeAbHO OUMMCHHbIMM Wpenapatamu rentana **. Penran BcTps- 
XHBaIH C pacTBOpOM amMHa Kanna (0,8) B wxu_KOM MeHTepoamMmMuake 
€ KOHIWeHTpalnel meltepua, OmuskoH kK 100%. KontTpoabupimu onbiTaMu 
MpoBepsAsach MOJHOTA yRaneHHH AMMHaKa 3 renTaHa MocJe ONbITOB; 
T— npoOAKUTENbHOCTh BCTPAXHBAHMA peakIMOHHOH cmecu npn 120°. 

TIpenapar Ne J (vr. wun. 98,5% dj 0,68373; np 1,38763): T= 
ate aca Cp,o — 13 ar. %; 7 = 500 4ac., Cp,o = 17,7 ar. %. 

‘TIpenapat Ne2 (rv. Kun. 98,4°; np 1,3876): T= 180 uac., Cp,o = 
= 13,0 ar.%). B nan6onee npoxOmKUTebHOM OMbITe ylanoch OOMEHATH: 
Ha gwelrepHii okon0 3 aTOMOB BOROpOsa B TeMTaHe. 


* Unctblfi upellapaT weTana mupeoctaBieH Ham M. C. SBexuTosoi. 
** T]penapaTbl mpesoctapenbt Ham 5B. A. Kasancxum u A. JI. JImOepmanom. Konr- 
cTaHTbI u3MepeHpt A. JI. JIHOepmMaHom. 
8* 4115. 


Uro6pl W0KagaTb, HaCKOJbKO 6o0ee peakUHOHHOCMOCOOHBIM AB AACTCS 
aKeH 10 CpaBHeHHI0 C aKaHOM, HalOMHHM (*), YTO B reKceHe pH OO” HU KOH- 
HeHTpaluH amua Kalua B16 pas MeHbINeH (0,05 N) 7 aromMoB Booposé 
oOMeHMBaIOTCH yxKe Yepes 3 uaca. BaxkHo 6omee NOLpOOHO U3y4HTb OOMEE 
BOLOpOMa B NpeAebHBIX YrAeBOLOpOMax pasHoro CTPOeHHA. 

2. [Ipexno0xeHHe O TOM, 4TO H30TONHEIH OOMEH BoMOpoNa B aJIKeHaX 
¢ JLIMHHOH Wembio yrAepOAHbIX ATOMOB BbIZBaH N€PCMCMICHHEM ABOMHOH CBA- 

3H, panee Opnl10 000Cc- 

a HOBaHO TEM, UTO E 
2,4,4-T puMeTHAMEHTE- 

He-] — yrmeBpoqopore 

C YeTBEPTHUHBIM aTO- 

MOM yraepoma, mpe- 
MATCTBYIONMHM epe- 
MeIeHHIO = ,BOHHOF 
CBA3H, OTCYTCTBYCT 
oOMe€H B TOH YacTH 
MOJIEKY JBI, KOTOpAs 
oTemeHa OT JLBOHHOF 
CBA3H UeTBEPTHYHBIN 
aTOMOM yraepoa 
Jilin NMOATBeEpxK TeHH 
6O10KHpoBaHHaA OOMe: 
Ha BOJOpOda B ake 
2 F fi 8 vac  HaX  YeTBepTHYHBbIM 
aTOMOM yrieposla, nO 

Puc. 14. ]—nponusen, J] —us3o06ytusen, IJ] —tpumetui- CTAaBJIeHbI ONBITHI C YT 
stuen, /V— TterpameTussTHeH JCBOLOPOZOM CygHos 
COMep2KallLuM DBa yet 

BCPTHYHbIX aTOMa yrulepona*. CH, = CHCH,C (CH). C (CHs),CH,CH = CH 
(tr. kum. 177,5°; dy 1,4894; n> 1,4420). axe B 2%xeCTKHX ycOBHA) 
(100°, mpofomKuTembHOCTB onbita Oomee 100 yac., Cnn, = 0,8A 
OOMeHAIOCb TOMbKO 10 u3 22 aTOMOB BOOpOra, T. @. B M€THJbHBI 
rpymnax, OTee@HHBIX OT J[BOMHEIX CBA3eH UeTBEPpTHYHEIMH aTOMaM) 
yraepola, aTOMbI BOMOpOMa He OOMEHAHCH. 

3. HeoquHakoBasd NOABHXKHOCTb ATOMOB BOLOpOa B MOMeKY aX aJIKeHO? 
B 3aBHCHMOCTH OT HX NONOMKECHHA NO OTHOMWCHHIO K JBOHHOH CBAs: 
c OoNbMeH OTYETIMBOCTHIO BHIABJCHA B ONbITaX C MpOMHAeHOM HM H300y 
THIeHOM. Yraesozoponzn nonyuenp) H. A. Iersopoti merumparanues 
COOTBETCTBYIOWMX CNHPTOB Ha OKHCbIO aIOMHHNA UpH 38500—400°. Cnuprtii 
IIpeBapHTeAbHO OOe3BO%XKUBAIH U (pakuMoHUpoBaan. KuneTuyecKuHe OMDITE 
MO H3OTONHOMy OOMeHY BOMOPOAa BEINOMHEHbI pH 25° c pacTBOpoM aMH 
KamHa (0,05-+-0,005 NV) B xHaKOoM efitepoammuake. Uro6pr o6opsBar) 
peaKIHi0, peaKIMOHHYIO CMECb BHIAMBAIH B aMIy.y C 6e3BOAHBIM CepHol 
KUCJIBIM HHKee€M, KOTOpHI CBA3bIBaI aMMHaK. YraeBoopon, pets 
OcBOOOMKAeHHBI OT AMMHAKA, CAKUFAIH B MCU HA OKHCbIO MCJM B TOK 
a30Ta. CBolka pe3ybTaTOB mpeacTaBsena B TaOu. 1. | 

Bua KHMHeTHYUCCKHX KPHBEIX NoKa3zaH Ha pyc. 1. Tlepsrre 3 atom 
Bomopoma B MOJeKye NponHsena OOMeHMBaIOTCA yoxXe uepes 15 ie 
(k~10% cex.7). B  teuenve 1,5—2 ac. o6menuBaloTcA caenyIOIH| 
2 aroma (k ~ 4-10 cex.), Torga Kak O6MeH NOcAeAHero aToMa BOMOpOL, 
(O“€BAAHO, B MCTHHOBOL rpynne) nponcXo“HT ropa3qo Mesaennee. (B cKoG 
KaX Yyka3aHbI TpyOO OpHeCHTHPOBOYHEIC 3HAYeCHHA KOHCTAHTEI CKOPOCT] 
OOMCHA, BEIYHCCHHBIC NO ypaBHeHHIO MOHOMOJeKYJApHOkk peaKunH (cnt 
puc. 1, /).) B Mowekyne u306yTu1eHa OpicTpo OOmMeHuBaloTca 6 aToMo| 


] 


* TIpeactapien nam A. JJ. Herpospim u JI. H. Jlaspunresoli. Koncrantt an ba 
JI. H. Jlappunreson. 
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Ta6Ounna 1* 


| 
BemectTeo T-pa B °C T | m | &p cB n | k- 10, cex. 
Iponusex 25 LOE Man KOON Ean (aeln con lens 
25 20 SOMO UN E25 40s monomel 
2s 30 AO 4 (A 2n63 |r 
25 45 sep 1] HO) PRE || 55 
25 1y v4 | 4,747) 3530) | 4,8 
25 14. 19 m 30 | 4,74 13,84 4,9 
25 4 30 LOW 4a On oe | 450 
25 2 KO) Ae kA |) BOS Bib 
25 5 HUA SEAR TEA | Sito | yal 
25 10 ey WATE | BS) I nd) 
Zo 24 SO PT \eoRoo) | sone 
KOMH 256 BO ay) | APB I 83 
665 PRY) |) CATES ZNO) |e (622 
50 SOEMen|y Zoenl 4-340) 250s laine 
30 NS) Ge Saves AON ACY Seat) a 
Ms06yTueH 25 {eM 425 4086 Woon mez 
25 15 DO! 1114.00) el Osan 
25 30 64 | 4,86 | 2,36] 4,3 
25 30 62 | 4,86 | 2,30 | 4,2 
25 45 AG Ae etKO || BWM ye 
25 1y 665 54586 93, 425) 5G) 4 
is Z Sl SOM OOO nO 
25 2 Don OOslean oan Onn 
25 2 A) || acer’ || Beye, || 7G: 
OS 3 CLR EAR SON re S04 ela 
25 4 DZ NINA O4n ERAS male 
25 4 OD Agee IPP iees bl) Th? 
DNS. 8 BO) AcelS at) He I 1 
2s 74, 30M 36 | 45.86 1°45 410") 3,0 
TpumetTuisTHeH 25 OOM ote | sO0 le Ovoon | de 5,8) 
25 Ag Sie oP OOM ROS Soul 5,8 
25 3 Sl oR OOR AR On ead 5,0 
HS, 3 LO OOO ei OGM es Dye 
De 5 af || DAC |) Deere | 74 Dine 
25 6 80) 5, OOM 304 1659 Dre 
25 8 a | vaylON0) Iai aie ee Dail 
Be 10 He 00) Be pone Boz 
- 
TetpameTuJstTusex 25) 1y TEN) BAO | Oe 1) Wns dae 
25 3 (ES eS OORO ga elady oO AS 
25 5 98. (5,00) | 0,594") 2,6 Al? 
DS 6 A lca OO rb al Ory Ih ets) Al 
25 8 COM eos COMA iO aces Ws 
50 44. 10 M. Oil |) CO) |) ALA Bos gil 
50 4 Ser || eelOO) | ejjehO || ye Al 
Grollos 25 RO) ite Go WES 1 OO |) ORG) aeo 
25 14, SRS Vets AON AL, Rael Toye ay 
25 6 MOS) A LOG Me eesy |) She, 7 
100 100 WS || LOBE || AAS) G)F) 
100 100 ‘les? || DOO || Wes |) Se 
400 100 ASE on COR EAn 01s (e410). 0 


es C,) — KOHWCHTpalust qeiTepus B aMMMake (aT. %); cz —KOHMeHTpaluaA MehTepusA 
(aT. %) B BOMe OT COMRKEHMA yreBOZOpoAa MOCAe ONbITa; m— 4MCO MONEH aMMHAaKa 
Ha 1 MONb yrueBoqOpOka; M—4uHCIO aATOMOB BOOPOTa, OOMEHABIINXCH Ha ehTepuH. 
Koadpuluuent pacipesxerenua Jehtepua upHuaAT paBpuybim 0,9. 
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BOMOpOMa B MeTHAbHBIX rpynnax (k~7-104 cex. 1). Ckopoctb oOmena 
BOLOpowa B MeTHAeHOBOH rpymne H300yTHeHa 3HAYHTebHO MEHbIUC 
(ky ~9-10- cex.+) (puc. 1, Z/). 

Mbt H3MepHH TAaKXxKEe CKOPOCTh OOMEHA BOMOPONa B AJMMIbHBIX rpymmax 
yrueBponopona Cy,H. ¢ ABYMA YETBEPTHYHBIMH ATOMAMH yrwepona. Pesy b= 
TaTb H3MepeCHHii, BLINOAHCHHBIX C pacTBOpoM amua KatuA (CKnp, = 0,05 N) 
mpH 25°, npemcTaBeHb! B TaOn1. 1. OTH 2%Ke MAHHbIe, HO B pacueTe Ha 
OLHY aWIMIbHyIO rpylty MOryT ObITh comocTaBJeHb! C MaHHEIMH [JIA 
Mponwena. 

TIpupeeHHple pe3yJIbTaTbI NMOSBOAMIOT CewaTb BHIBOL O TOM, UTO) 
B PpaCCMOTPCHHHIX COCHHCHHAX HaHOOMee NOABHXKHBIMH ABAAIOTCA ATOMBI 
BOMOpOa B ANAHIbHOM MOJOKCHHH. 

4. Monexyapi npomuaena uw u306yTHeHa NOAApHE!. JLMNOAbHbIM MOMCHT 
nponuaena paBeu 0,35 D, a nu306ytuena 0,49 D. B cooTBeTCTBHH C BbICKa- | 
3aHHbIM B3raagom (1, 8) oOTHOCHTeCABHO MCXaHH3Ma H3OTOMHOTO OOMeHAa BOO- 
poma B pacTBope, B WeOUHON cpewe HaHOoee NOABHXKHBIMH ABJIAIOTCA 
aTOMBI BOMOpoma B Tex C — H-cBa3ax, KOTOPbIe COCTABAIOT NOOK HTC IbHDIM 
mowioc LHMOAA, T. €. B MeTHbHOH rpynne. | 

ConocraBjeHHe CKOpocTH OOMeHa BO AOposa B M300yTHeHe (cM. puc. 1, //) 
MH TeTpameTumaTHaeHe (puc. 1, /V) oOHapyxXuBaeT BAMAHHE NOMAPHOCTH 
Money Ha oOmeH. B o6enx MoJeKy aX HMeeTCA OA HHAKOBAA FpyNNHpoOBKa 

Hg } 
aTOMOB be pie = ), no BMOJ€KYy Je TETPAMeTHJISTHICHA MeCTHJIbHbIe PpyMMbi | 
3 


HE SABJIAIOTCH MOJOMKUTCIbHBIM MOJIOCOM MOJCKY JbI BCICCTBHe €@ CHMMeT- 
pun. Ckopoctb o6mena pe3ko cHMKaetca (Rk = 1,3-10° Bmecto 7-10-*ceKx.* 
iid w300yTuaena) *. Ecau 2Ke HapyIUHTb CHMMeTPHIO, 38aMeCTHB OJHY HS 
CH3-rpynn ua atom H, To MomeKysa CTaHOBUTCA NOMAPHONM (MMOAbHBIF 
MOMEHT TpHMeTHIsTHIeHa paBeH 0,47 D) u oOMeH ycKopsetca. Kounctanta 
CKOPOCTH H30TOMHOFO OOMeHa BOLOpO Aa B TpumMeTuAaTHAeHe R~D- 107% cex. * 
(cm. Takxe puc. 1, J//). 

Unctpre mpenapaThl TpH- u TeTpaMeTHAaTHIeHAa UpemocTaBsenni B. A. Ka- 
gancKHM HW V1. B. Pactryucxoh. TpumetuastTusen nosyueH BOCCTaHOBJIeHHeM 
usompeHa, a TeTpaMeTHJSTHIeCH H3 2,3-nuMeTHIOyTanMeHa-1,3. BenyecTBa 
pasorHaHbl Ha acpdeKTHBHOH KOOHKe. Ilo usmepennam H. B. VactyucKon, 


KOHCTAHTHI TPpHMeTHSTHIeHa: T. KH. 38,5°; dz 0,6628; nz} 1,3878; KoH-: 


CTaHTH TeTpameTussTuNeHAa: T. Kum. 73,2° di 0,7110; n® 1,4144. | 
OnucaHHble BpEIMe ONITH, NpeAcTaBAAIoOMMe COOOH MOMBITKy u3sy4yeHHA 
B3aMMHOFO BAHAHHA aTOMOB B MOJe€KyWax aKeHOB MCTOAOM M30TOMHOTO: 
oOMeHa BOOpOla, NOATBEPAHAM OCHOBHEIC MOMOKeCHHA OTHOCHTCAbHO 
H30TONHOTO OOMeHA BOMOPOMA BYTOM Kacce yrAeBOAOPOMOB, BLICKa3AHHbIe 
panee. Besycopno, norpeOyetTca AauTerbHad pabora, mpexaze sem 6yAyT 
pasbACHEHBI LeTaIH MeXaHH3Ma OOMeCHHOH peakUMH. | 
IIpuHocum Onaromapuocts Bb. A. Kasancxomy, HW. B. TacryucKoi, 
A. JI. JIu6epmany, A. JI. Tletposy, JI. H. Jlaspumesoli, H. A. Wlernoson 
u M.C. Ospenrosoh 3a npemoctaBenne mpenaparos. | 
llocrymuso | 

3 VII 1953 
IMTHPOBAHHAS JIMTEPATYPA | 
A. MW. UlatenmtTein, E. A. Uspaunesuy, JAH, 94, 941 (1954). 
A. VM. Wlarenmte hu, J. H. BacuwabeBa uw op., DAH, 85, 381 (1952). 

A. VW. WarenmtTefin, Yen. xum., 24, 914 (4952). 


* JnepruaA aKTHBAUMH H3O0TOMHOFO OOMeHA BONOpONa B TeETPaMeTHITHIeHe Q ~ 15 kKad. 
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Jloxaanp Akagemun Hayrx CCCP 
1954. Tom XCV, M1 


BHOXHMHA 


T. T. BOJIOTHHA u A. H. METPOBA 


®OC®SOLJIOKOMYTA3A KJIYBHEM KAPTO®EJIA MPH UX 
CO3PEBAHHH HW XPAHEHHH 


(ITpedcraszexno akademuxom A. JI. Kypcanoeoim 7 I 1954) 


Haim mpenbilyue uccmeqoBaHHA MOKasauIM, 4YTO 9KCTPaKThl KTyOHelt 
KapTopesaA OONaqaror tbocormOKOMyTa3HbIM elicrBHeMm — IpeBpalaior ryiio- 
Ko30-1-ocarT B roKo30-6-cocar. DocdormoKomyta3sa SKCTpakTOB KJly6- 
He KapTO@eJIA HaxOMUTCA B OMNpeWeeHHbIX B3aMMOOTHOMeHUAX ¢ (boc- 
tbopomasov. O6a tbepMenTa, BO3qelCTByA Ha OMMH M TOT Ke cyOcTpar, io- 
KOs0-1-bocaT, Kak Obl KOHKypupyioT Mexmy co6ol. TIpu nospmeHnot 
AKTHBHOCTH OJHOrO @epMeHTa elicTBue Apyroro NoHHMKeHO, u HaoGopoT('). 

B HacTOAIeM COOOMEHHH MpHBORATCA MCCIEMOBAHHA HeKOTOPLIX CBOLCTB 
@ocoroKOMyTasbl KyOHeH KapTodesA, a TaKxKe MaHHble usy4seHua cocdo- 
TJIOKOMYTa3bl H (ocopowlasbl SKCTPaKTOB KJIYOHE! B pa3HbIe MepHoOsbl Be- 
reTaluu KapToeJiad u Up ero xpaHeHun. 

OnbpiTbl ObWIH MOCTaBJIeHbI C KJYOHAMH KapTodesia copta Jlopx, Bpipa- 
WeHHOTO Ha OMBITHBIX NoAx BHMMCII. Ilpo6n ana uccawenopanua Opa- 
much: 1) BO BpeMaA 1BeTeHuA KapTodea, 7 VIII 1952 r., 2) mocate yOopxu 
KapTodema, 261X 1952 r. wu 3) mocme 1 Mec. XpaHeHuA KkapTodeus, 
26 X 1952 r. (Ki1y6Hu COxpaHAHch IpH KOMHAaTHOM Temmepatype). Mccaego- 
BaHHA MpOBOAMIUCh B 4 NOBTOPHOCTAX. 

IIpuroropseHve HeWMaJIH30OBaHHbIX YKCTPaKTOB, a Take ollpeesenne 
(ocworOKOMYyTA3HOM AKTHBHOCTH (MpeBpaltenue rioKO30-1-ocdara B rviio- 
Ko30-6-cbocdaT) H CHHTe3HpyIOWero CUCTBHA 2KCTPaKTOB MpPOMSBOAMIOCb 
lO paHee omHcaHHol MeToguKe ('). AxTHBHOCTb Toro MH Apyroro depmMeHta 
OMpeMeAacb OJHOBPeCMCHHO, B OMHOM MH TOM Xe MHKYOAMMOHHOH  cCMeCH. 
IlomyyeHHble WaHHble MpHBOAATCA Ha puc. |. 

M3 mpuBemeHHbIX JaHHBbIX CJleqyeT, uro POcorsOKOMyTa3sHad AKTHBHOCTb 
HeMasIM30BaHHbIX SKCTpaKTOB yMeHblllaeTcH MO Mepe co3peBaHHa KsyOHer 
M HakOMJeHva B HHX KpaXMaJla: Tak, BO BPCMA WBeTeHUA KapTodesa mpe- 
BpalleHHe slerkoruzpomusyemoro cboctbopa B TPyAHOrHAposMsyembIM COCTaB- 
aamo 45-—68%; mocme «ie CHATHA ypoxwkad 9Ta peakUHA MpOWCXOMa JIMIJb 
B mpememax 13—47%. 

IIporupomoslioxHaA KapTHHa HaOJUOfalacb B OTHOWECHHH CHHTESHpyloulero 
jlelicTBua 2KCTpakTa: OHO BOspacTaslo TIO Mepe cospeBaHuA KsyOHeH. Tak, 
mpoweHT riioKo30-1-bocpata, UpeBpallleHHoro B KpaXMaJI B TepBbIH NepHon 
HccemoBaHHA KONeOaca oT 26 no 40%; BO BTOPOM xe TepHom UCCJeLOBa- 
HUA, Moce CHATHA ypoxaA, CHHTeS SHAYHTebHO yBeIMYMICA WH MOCTHTal 
50—71%. 

OnnaKko Hav6omee peskoe yMeHbINeHHe aKTMBHOCTH (ocorJoKOMyTasbl 
W HanOosee pesKoe MOBBILICHHEe CHHTeSHpylolleno WeHCTBUA SKCTPaKTOB KILy6- 
Heli Ha6slOMamocb (KaK HM B MIpeAbIqyuNX ucCeqOBaHHAX) MocMe xpaHeHHA 
KilyOHel KapTodeis. Tak, MpeBpalileHve erkOrHApOJIH3yMOro cbocdopa B 
TPYMHOPMAPOA3YeMbIN COCTABAO 0O—7%, a MpomeHT CHHTe3a KpaxMadJa 


76—80 %. ‘ 
Ag 


Ham yaiocb BHIACHHTb, 4TO B SKCTPaKTax XpaHMBINMXCA KyOHeH jeil- 
cTBMe PocorsOKOMYTASbI He MPOABJIACTCA MIM IPOABMAeTCA B He3HaUHTeJIb- 
GOH CTeMeCHH BCeNCTBHe TOTO, YTO STOT ePMeHT HAaXOHTCA B 3aTOPMO%KeH- 
HOM COCTOAHHH. PociorsOKOMyTa3y 9THX SKCTPAKTOB MOXHO IOJIHOCTbIO: 
Pe€AKTUBUPOBATb MOOAaBJCHHeEM AKTHBATOPB MOCPOrMOKOMYTAa3b!l 2KUBOTHBIX 
TKaHeH NasSO3; wm MgSO... Alannpie sTux WCCeLOBaHMi MpescTaBJeHb! Ha 
puc. 2. 


% % 
H 6 80 8 
60 60 
40 40 


24 Sm. 80m. 24. 24. 30m. 30m. 2y. 24. 30m 30m 2y 
Gpema unkybayuu 


Puc. 1. Mpespamenue rmioKo30-l-pocdata B 9KCTpakTax KJyOueH kKapTodeaa. A—mepBbiii , 
cpox, 5—stopok cpox, B—rpetuh cpok. MHKyOayHoHHadt cMecb: 41 MJ 9KCTpakTa+ 
+21 mr rsmoKos0-1-docdata +5 mr raukorena +H,O go 3 Ma 


MbI BHYIMM, UTO SKCTPaKT XpaHMBIIMXCA KMyOHeH OOMaaeT HH3KUM (poc- 
(OrJUOKOMYTAa3HbIM RecTBHeM (16%). IIpuH moOaBmecHHu K TOMY 2xKe SKCTPaK- 
Ty omHoro NasSO3 usm omHoro MgSO, dociomyta3Haa peakIHaA aKTUBH- 
pyeTca, Yepe3s 2 vaca mpeBpalienve ruroKo30-1-dbocdbata B rstoKo30-6-ctbocdaT 

mocturaeT 50—60%. Ilocme mpu6apneHua K 
fa TOMY %e€ SKCTpakTy OHOBpeMeHHO u Na2SO3 


a u MgSO, tbocdormoKomytTa3Hoe WeucTBHe 9KC- 
4 TpakTa ycusuBaetca elle Sompure (70%). Ta- 
60 *) KUM 06 pPa3oM, STH HCCIeLOBAaHUA MOKasaJu, YTO: 
2 NasSO3 wu MgSO, spsaaiotcd akTuBaTopaMu 

40 (pocorOKOMyTa3bI KJIyOHeli KapToders. 
J[aHHble, W3J1I0X%KeHHbIe B HACTOAULEM coo6- 
2 1 IMe€HHH, COriacyloTca C HallMMM MpeAbILyULMMU 
UCCJIEIOBAHHAMH, MWOKa3aBIIMMH, UYTO MO Mepe 
cospeBaHHA KIYOHeEH KapTodeaA HW HaKOMJIeHHA 

JO MUN, Z2yaca 


B HHMX KpaxMaJla co3saercaA ompemesleHHad Ha- 
IipaBJIeHHOCTh (epMeHTaTHBHOrO JeMCTBUA B 
Byca 2: PochormoKomyta3vas IKCTPakTax: TMOHWAKEHHE o6uLero pacClULenJIAtO- 
aKTHBHOCTb 9KCTPakTOB KyOneH lero JeHCTBUA HW YCHJIeHHe CHHTe3upylolleit 
Dee oa Se RAAT AKTHBHOCTH 9kKCTpakToB (7). IloBuqHMomy, B 
ection oye SR oe 9TUX Mpomweccax docwormoKomytTa3se mpHHas- 
MgSO,; 3—To xe, y10 8B 1+ JeCKUT OoUbIIad powb. B KyOHAX MOOROTO 
5 Mi Na,SO3; 4—To xe, 410 B  -KapTOdewA, KOra AKTHBHOCTD (ocdormoKomy- 
1+5 Mr Na,SO;+2,5 mr MgSO, pa3bl OTHOCHTeIbHO BeHKA, 3 cbepbl CHHTeSH- 
pylollero MevicTBuA ocopoa3sbl BHIBOLUTCH 
OnpeeseHHOe KONHYECTBO TIOKO30-1-cdbocdaTa, BCeCTBHe YePOo, € OHO CTO- 
POHbI, MeHbIee KOJIMYeCTBO r10KO30-1-docibaTa CHHTe3sHpyeTcA B MoOMMCaxa- 
pul, C Apyroli,— B 9KCTpakTe HakallIMBaeTcA OONbIUIee KOMMUeCTBO peyuN- 
PYIOWMX BeMLeCTB HM PaclleMIAlOlWee MeEMCTBHE BbIPAKeHO MOBOJbHO pesKo. 
Ilo Mepe toro, Kak bocdoroKkoMyTasHoe WevCTBMe SKCTpAaKTOB Naaer, 
B cibepy aevcTBuA dochopomasbl BKIOUAeTCH OOUbINee KOMMUeCTBO TIIO- 
x030-1-cboctbara, BCeMCTBUe Yero MpOMecc CHHTe3a BOSPACTAeT, a KOIHUCCTBO 
PCYUMPYIOWMX BellleCTB B SKCTpakTe, a TakKKe ero paciilenmiaioulee eili- 
cTBve namaeT. HecomHenHo, ofHako, 4To Hapszy ke onpemenenHoli pobre 
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Boema unkybayuu 


ocorokomyra3bl u ocdopomasbl SoubuIad povb NIpuHalexkUuT u [py- 
ruM (bepMeHTaM, yyacTBylOUIMM B Mpouecce cunTesa uM pacnasa KpaxMawla 
B KJIYOHAX KapTodeusa. | 

Ha ocHoBaHun OMBITOB, c peakTMBUpOBaHHem (ocdorsm0KoMyTasbI B 93Kc- 
PpakTax XpaHHBIMXCA KTyOHeil coummMH NazSO3 1 MgSO, mpl moxkem mpen- 
HOlaratTb, 4YTO, MOBHAMMOMY, MeXaHH3M TOPMOXKeHHA WelicTBHA ocdorvio- 
KOMyTasbl 10 Mepe Co3peBaHHA KsJIyOHeli COCTOMT B TOM, YTO aKTHBaTOpDI 
POcPorOKOMYTa3bl KaK-TO OJOKUpyIoTcs. 

Ha ocHOBaHHH H302%KeHHbIX akTOB MbI MOXKeM CieaTb  caleyOUlHe 
BbIBOJIBI. 

Ilo Mepe cospeBaHud KJyOHei KapTodeia mM HaKOMJeHuA B HUX Kpax- 
Maia aKTHBHOCTb (ocorsoKoMyTasbl (peakIluH MpeBpallleHua TJIOKO30- 
l-bocata B rwioKoso-6-dbocaT) B 92KCTpakTax KJlyOHeli MOHMxKaeTCA, a 
CHHTeSHpylolliee HX MeHcTBHe MOBbIMMIAeTCH. . 

@MochormokomyTa3a KJyOHeH KapTodesz, Tak »%e KaK Hu (ocdorsmo- 
KOMYTa3a %KHBOTHBIX TKaHeH, aKTHBHpyeTca comamu NasSO3; nu MgSO, 

IIpu xpaHenun KiyOHeH KapTodea, Korma docdorsOKOMyTa3Haa aKTHB- 
HOCTb SKCTPaKTOB pe3KO MOHHKaeTcA, MelicTBue MocdorsoKOMyTa3bl MOKeT 
ObITb PCAKTHBHPOBaHO pHOaBsIeHHeM K 9KCTpakTy Na»SO3 nu MgSQy. 

Brripaxkaem OvJlarofapHoctb Bb. M. BunorpagcKomy 3a NOMOLIb B paoorTe.. 


Hoctynua0 
23 WV 1953 


WHMTHPOBAHHASA JIATEPATYPA 


PieewbiowO Tuna, And. Dhempos a, JAbInSs) 1027-1993). 62 AR HS? ite r— 
posa, T. T. Bosotruua, A. A. Ko63eBa, Buoxumus, 18, 47 (1953). 
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Aoraage Axagemun Hayr CCCP 
1954. Tom XCV, Ni 1 


BHOXHMHA 


B. A. KYAPAWIOB uw E. E. SCKMHA 


CPABHUTEJIBHOE H3Y4EHHE CBOMCTB TPOMBOTPONMHA 
MW Ac-TUIOBYJIMHA 


(ITpedcrasreno axademuxom B. A. Juzeaveapdtrom 4 I 1954) 


B page npeqmecrByioulux vccemoBaHHii Oblulo MOKa3aHO, 4TO B ecrTe- 
CTBCHHOM IIpOlecce CBepTbIBaHHA KPOBH YuacTByeT BeLIeCTBO, HasBaHHoe 
TpoMOoTponuHOM. TpomMOoTponvH sABIHeTCH «<HHuWMATOpOM» CBepTbIBaHHA 
B TOM CMBICJ€, YTO Mpowecc STOT Ha4YMHaeTCA C PeaKIMH, B PpesybTATe KOTO- 
POH IIPOHCXOAMT aKTHBMpPOBaHHe TPpOMOOTPOMMHOM MpOTpOMOOKHHAsbI U Mpe- 
BpallleHve NocleqHeH B TpOMOOKHHasy (!%). 

B ykKasaHHBIX HCCJIe€LOBaHHAX Oba BbIABJeHa BUOBaA cnenHpv4qHocT 
_TpomOorponuHa H poTpomOoKHHaspl (%°). Bpwio Take moKa3aHo, 4To 
TPOMOOTPONMH ABJACTCA BbICOKOMOJICKYJIAPHbIM COCMHeEHHeM, He [Hauu3H- 
PYIOINHM Yepes KOJJIONAHbIe MeEMOpPaHbl HW BbIMNALAOUlHM U3 pacTBOpOB MpH 
eMCTBUM peaKTHBOB, OCaKLaowlHx Oerku (7). Tpom6oTponuH TepseT cBOIO 
A@KTHBHOCTb Ip HarpeBaHHH MasMbI BbIlle 55° (2). Tipu K-apnramuMnosnoti 
HeMOCTaTOYHOCTH Y %KMBOTHEIX KOHICHTpaluaA TPOMOOTPOMMHa B KPOBH pe3ko 
MOHMKaeTca MW ObICTPO BOCCTAHABJIMBaeTCA B CJIy4Ae Nap2HTepasbHOTO BBEeTe- 
HHA TaKUM XKUBOTHBIM JOCTATOUHOM MO3bI MpenapatTa BuTaMuHa K ('). 

HeszaBucuMo OT Me€pe4YCJICHHbIX BbIIe HCCIeOBaHMM, PAJOM HHOCTpaH- 
HbIX ABTOPOB OblJIO HalieHO B KPOBH XKHBOTHbIX HM YCJIOBeKAa BELCCTBO, HA38BaH- 
Hoe JlaOuJIbHbIM cdbaxTopom, Ac-rio6yiHHOM uamH daxTopom V (*!!). Barto 
yCTaHOBJIeHO, YTO ZTO BeLIeECTBO ABJIAeTCA TIOOYJIMHOM, TePAIOUIHM CBOIO 
AKTMBHOCTb IPH HarpeBaHHu MaasMbl Mo 56—57° (8,'2). IIpu wemocratKe 
puramMuua K B OpraHi3Me 2KMBOTHBIX KOHMeHTpanua Ac-rio6y/IHHa B KPOBH 
coxpaHsAeTca HeW3MeHHOH Ha (pu3vomoruyecKom yposBuHe (1%). IIpu BBemenun 
B OpraH43M 2KMBOTHBIX H 4YeOBeKa JHKYMapHHa B HCKOTOPHIX CJlyyaax HaOdJIIo- 
Wamtoch He3HauviresbHOe CHMxKeHMe KOHeHTpanuu Ac-rm06ymmHa B KPOBM 

14 15 

aia a 
: a IpeAcTaBJIeCHHAM pasHbIX aBTOPOB, OMOXHMHYeCKOe HasHayeHHe Ac-rvio- 
6yMHa CBOMUTCA K MHTeHCHPUKaUMN BSHMOZeHCTBUA TIPOTpOMOMHAa C TPOM- 
6onsactuHom (TpoMO6oKuHa3soll) mpH OO6pasoBaHun TpomOuHa (%, 1%, '°). 

Jlo Hacrosulero BpeMeHH He ObWIO MOJyYeHO HHKaKHX JaHHbIX, KOTOPbIe 
CBUCTeEMbCTBOBAIH Obl O TOXKMECTBEHHOCTH WIA OMOXHMMYeCKOM pa3JIMUHH 
Ac-rao6ymuna uv TpoMOoTponnHa. HacTosiiee uccileqoBaHve ABAAeTCA NepBoH 
9KCIepHMeHTabHOH MOMBITKOM CpaBHHTebHOTO W3y4eHHA TpoMOoTpoNMHa U 


Ac-rmo6y.1HHa. 
MatTepuwad 4 MeTORAHKA 


SKCIepHMeHTH! UPOBOAMAMCh Ha GedbIX KpbIcax. KpoBb Opaach y *KUBOT- 
HBIX H3 APeMHOH BeHbI. KonweHTpallua TPpOMOOTPONHHa B WlasMe ompeeta- 
jlaCb MeTOJOM, ONMCaHHEIM paxee (!). Onpezesenue KonyeHTpamuu Ac-rioby- 
JIMHa TIpOHSBOAMJIOCb MeTOZOM, peKoMeHZOBaHHbIM Keuxom (1°). [lia onpee- 
JICHUA OTHOCHTeIbHOM KOHUeHTpauuu Ac-rio6yiMHa B WasMe KpbiC HaMu 
6plula paspadoTaHa IWKaJla H3MeHCHHA aKTHBHOCTH Ac-rio6yauHa B 3aBHCH- 
MOCTH OT ero TIpoleHTHOrO cosxepxanua B asMe. 3a 100% Opiia upuusata 
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AKTHBHOCTb OKCaJlaTHOM Mla3Mbl KPbICbl, U3 KOTOPOH Obl yadeH MpOTpOM- 
Oun OO6pa6orKoH Ca3(PO,). ('°) Hw KoTopaa CMelIMBasIacb C OJITOXpaHHB- 
iWelicd OKCalaTHOH TWa3MOl YeloBeKa B OTHOWeHHH 1:9. UemoBeyeckan 
111a3Ma HCMOIb30Ba1acb B OMDITe, CCIM ee MPOTPOMOHHOBOe BpeMsA OBWIO OT 
40 qo 60 ceK., Ip ONpemeteHH CO CTaHJapTHbIM KPbICHHbIM TpoMOoTMacTH- 
Front a 47,028 )% 

Jina ompenenenun 50% KonteHTpauun Ac-rio6yJMHa, KpbICHHad erlpo- 
TPOMOHHH3HPOBaHHad MWa3sMa pasBoquacb 1:1 dusnoJlorHyecKHM pacTBO- 
pom NaCl, mocae vero Opasacb B aHaH3. TakuM *e MWyTeM MpPHYOTOBIAJIMCb 
33, 25, 10, 5 u l-mpomeuTupie npenapatst Ac-rio06yMHa KPbICHHOM Ma3Mbl. 
TIpu onpezeseHnn Hysesof KOHUeHTpauuH Ac-rioOyiuHa BMeCTO KpbICHHOH 
WIa3Mbl OpasIcA COOTBETCTBYIOWIMH OObeM PusHOJOrMYecKOrO pacTBopa MWA 
NpHPOTOBJeHHA CMeCH C YeIOBeYeCKO MIasMon. 


%o %o a 
100 100 
60 
60 
50 
40 
20 
a 50 cek Q 
25 WOE 95 48 cen. 0 A 48 72 «96 = 120 4a0. 
Puc. 1. Bpemsa cBeptpipanua OKCasaT- Puc. 2. Cpennaa konmentpayua Ac-raooy- 
HOH 1W1a3Mbl vesoBneKka (¢ = 37°) B 3a- Jmua (a) w TpOMOOTpOTIHHa (6) B Wa3sMe 
BUCHMOCTH OT KOHWeHTpaunn Ac-raody- KpbIC, MOJYYMBUINX WHbeKMMIO WHKYMa- 
JIMHa B UCHbITYeMOM W1a3Me KpbICHI puna 


Ha ocHoBaHHu MOJIYYeHHbIX aHHbIX ObiI MOCTpoeH rpaduk, CyKMBIOMH 
JIA ONPeMeJICHUA OTHOCHTeIbHOK KOHWeHTpamuu Ac-rio6yMHAa Kak B Mwa3sMe 
MOMOMbITHDIX 2KMBOTHBIX, TaK HM B IJla3Me HOPMAJIbHBIX KPbIC, NOABeprHyTou 
PasHbIM 9KCHePHMeHTAJIbHBIM BOSTelicTBHAM in vitro (cM. puc. 1). 


PesymMbTaThH IKCNEPUMECHTOB 


OnbtT 1. TpuHaguatH kpbicam c Becom ‘Tena or 150 go 200 r 6pm 
BBECH BHYTPHMbILeYHO pacTBOop WHKyMapuua u3 pacyeta 10 mr ua 200 mr Beca 
tela. Ilepeq BBeqeHHeM AMKyYMapHHa UH Yepes Kaxk Able nocsemyroulue 24 waca 
Mmocde BBeXeCHHA Yy MOMOMbITHbIX XHBOTHBIX Opadlacb KPOBb WIA onpene- 
JIGHuA KOHIeHTpalun TpomOoTpomuHa uw Ac-rmo6ymHHa. Kak BAKO 43 puc. 2, 
yY 2KMBOTHBIX JO BBeeHHA JHKYMapHHa CpeAHAA KOHICHTpalua B Wia3smMe 
TpomMOoTponuHa u Ac-rno6ymmHa paBHanacb 100%. Uepes 24 uaca mocse 
BBeeCHHA WHKYMapHHa TPOMOOTPONHH MOYTH MOJIHOCTbIO HCYes M3 MWla3sMbI, 
B TO BpeMA Kak Ac-rvio6yJIMH OCTaJICA Ha IIpexKHeM PU3HONOTH4YeCKOM YpOBHe 
M COXpaHAJICA Ha 9TOM ypOBHe B TeyeHHe Bcero BpeMeHH ombita (120 4yac.). 
KOHIeHTpaluA TpOMOOTPONMHAa Hayasia Me/WICEHHO BOCCTaHaBJIMBAaTbCa “epes 
48 uac. Mocwe Hayasla ONbITa MH WOcTura (PU3HOJIOTHYeCKOTO YyPOBHA TOJIbKO 
yepes 120 uac. 

CreqopaTesIbHO, Ip BBeJeHHH KpbICaM MHKyMapvHa y HUX Hapylliaerca 
OMOCHHTes TpOMOOTPONHHAa, B TO BpeMaA KaK OvocuHTes Ac-rio6yiMHa coxpa- 
HAeTCA HeM3MCHHBIM. 

Onut 2. LembHaa oKcalaTHad KpbicCuHad MWwa3Ma, HauTad B Wpobup- 
KH, HarpeBalacb B BOAAHOM OaHe mpu 50° B Teuenne 5, 10 u 15 mun. Iocae 
HarpeBaHUA Ila3Ma WeHTpHyrupoBasacb C WeJIbIO yLaseHHa O6pasoBaBile- 
roca ocayka HM MepesMBaslach B UMCTHIe MpoOupKH. I]na3ma o6pabarbiBasacb 
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Ca3(PO,)2 Qa yasleHuA NpOTpOMOuHa HM MycKawlacb B aHamu3 Ha cojep2Ka- 
HHe TpoMOoTponuHa u Ac-ro6ymuna. PesyabTaT akKcHepuMeHTa MpHBezeH 
B Tao. |. 


TaOaununa 1 


M3mMeHueHne akKTHBHOCTH TpOMOOTpoOnuHa un Ac-rao6yanna nocune 
Harpe BaHuaA WAA3MBI KPHICH 


Cpequ. comepx. Oo Harpe- CpeaH. comepx. mocie Harpe- 
Uuco BaHHA B °/y T-pa HarpeBa- Bpemsa BaHHa B Jo 
ONbiTOB HHA B °C HarpeBaHus 
B MHH. 


TpoMOoTpomuH | Ac-raosSyuH rpom6orponun | Ac-rio6y1uH 


4 100 100 50 5 79 59 
4 100 100 50 10 17,5 38 
6 100 100 | 50 15 7 Ze 


M3 qanupix Tau. | BugHO, 4YTO TpoMOoTponHH u Ac-rao6yauH pH Harpe- 
BaHHH B IlasMe MpHOJIM3HTebHO B OJHHAKOBOM CTeMeHH MOABepXKeHbI pas- 
pylweHuto. 

Onut 3. M3 aueratHoro 6ydepa c pa3sHbim 3HaueHHem pH u oxcauart- 
HOW IWIa3MbI KPbIC MPHrOTOBJAacb CMeCb B OTHOWeHHH |: 1. Ilocae storo 
olpefesatocb pH nodyyeHHoH cMecH. OTH OOpasl{bl Mwa3Mbl, CMeWIaHHOH Cc 
OydepHbIMH PacCTBOpPaMH, HCHOJIb3OBaJIHCb WIA OMpedeJIeHHA B HHX KOHILeH- 
Tpaluu TpomMOoTpomuHa u Ac-ro6yauua. IlomyuenHble ZaHHble COOTBeTCTBO- 
BasM 50% mmula3Me, Tak KaK I11a3Ma OblJla BABOe pasOaBJleHa OydepHbIM pac- 
tBopom. Ilo uiKaJie NpoHsBOMJICA MepecueT Ha WesbHy1o (100%) nuaasmy. 
B ra61. 2 mpuBezeHb! pesyJIbTaTbI 9TOTO OMBbITA. 


Ta6auna 2 


Uycno pH nuasMu, | Cpeau. conepx. | Cpequ. conepx. 
OMBITOB cMemlaHHOs c | TpoMOoTponuHa| Ac-riob yuna 
Oypepom B Yo B "fo 
5 7,5% 100 86 
5 6,6 130 44 
5 5,48 10 18 
5 4,96 0 9 


* BMecTo 6yepHoro pacTBOpa HUCHOJb30BaH 
cusnoornyeckuh pactBop NaCl. 


M3 aTHx JaHHbIX BHO, YTO TOJbKO UpH pH 6,6 Ha6mosaetcaA pasM4HOe 
TIOBeEeHHe DByX H3y4aeMbIX areHTOB, Mp BCeX Ke APYrHX UCIMOJb3OBaHHbIX 
B OlbITe 3HayveHHAX PH akTHBHOCTb OOOHX BellecTB H3MeHHeTCA IpHOJIM3H- 
TeJIbHO B OMMHAKOBOM CTeneHH. 

Onut 4. Ws anrepatypHbix ucTOUHHKOB u3BeCTHO, 4¥To Ac-rio6yJIMH 
He aycopOupyetca Ha Ca3(PO,4)2. B cBa3su c STHM BO3HUK BOMpoc: afncopou- 
pyerT JIM Tpukabunhpocar TpomOotrponuH? C wWesbIo pelieHuA sTOrO BONpO- 
ca O6bl0 MpoBeqeHO TPH SKCMepHMeHTAa, U3 KOTOPHIX MOJyYeHbI CieMyioulue 
cpenuve mnanupie. Jlo o6pa6oTKu miasmbl Ca3(POx4). KOHWeHTpalluaA TpoMOo- 
Tponuna Opia paBHa 100%, nocae o6paboTKu 5%. B To xe Bpema o6paoor- 
Ka mta3mMbl Ca3(PO,)> He OKa3aJIa HHKaKOrO BJIMAHHA Ha COfep*KaHve B Hell 
Ac-rio6ymHa: KOHUeHTpauua Ac-rio6yiMHa CoxpaHHsach Ha ypoBHe 100%. 

Orciola BHHO, YO TpoMOoTponHH, B OTIMUMe oT Ac-rmo06yJIMHa, acop- 
Oupyetca Ha Ca3(PO,)2. STH Mannble Mo acopOuHu TpomMOoTponmMna corva- 
cylorcd ¢ HTOraMM paHee mpoBexeHHbIx 9KcrlepumenTos I’. B. Angpeenko. 
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IlomyyeHHble B HaCTOAMLel paOoTe pesyJIbTaTbl CBHCTeJIbCTBYIOT O TOM, 
yro TpoM6oTpomuH uv Ac-ri0OyJIMH ABJIAIOTCH pa3JIMYHbIMH KOMMNOHEHTaMH 
Wa3Mbl, O6aawUlMMH HeKOTOPbIMH OOILHMH (PH3HKO-XHMHYeCKHMH CBOH- 
CTBAMH. 


Buosoro-nouBeHHbIn MHCTHTYT Tlocrynuo 
mpH MocKoBckOM rocyJapcTBeHHOM yHHBepCcuTeTe V7 Vi 993 
um. M. B. Jlomonocosa 
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Jokaayn Akayemun Hayr CCCP 
1954. Tom XCV, N 1 


BHOXHMH# 


H. Tl. MAKCKOTHHA u J. ©. KOJIECHHKOB 


HOBbIE CEPJLEYHDIE TAIWHKO3SHIbI H3 PACTEHHM 
CEMEMCTBA KPECTOILLBETHbIX 


({Tpedcrasaeno axademuxom A. H. Onapunoim 31 XII 1953) 


CepfeyHble MIMKO3HJbI, KaK U3BeCTHO, H3aBHa IpHMeHAIOTCA B KauecTBe: 
JIEKAPCTBEHHBIX CPeEACTB IPH pa3JIMUHbIX CepedHBIX 3a60/leBaHuAX. Muorue 
PpacTeHHA, CosepxHallve Cepeunble PMIMKOSH{AbI, MPOM3pacTaioT B TpomMyecKHxX 
CTpaHaX HW OTHOCATCH, PlaBHbIM O6pa3oM, K CeMeHCTBaM KYTPOBBIX, JlaCTOBHe- 
BbIX, JIMJIeHHbIX WH HOPHYHHKOBHIX. CpaBHHTebHO HelaBHO Takue pacTeHHua 
HalileHbl W B Ce€M. KPeCTOILBETHEIX. 

Pesepyatro u Bepuimnun coo6mmau ('), wro pam pacrenuit cem. Kpecro- 
WBeTHBIX OOJalaeT KapAHOTOHHYeCKUM JelcTBueM. B uacTuoctu, Takoe jeli- 
CTBHe OOHAPyKeHO B paCTeHHAX POMOB *XKewITyuIHHKa (?, 3), KemToduomu (4,5) 
M cupeHuu ('). IIpenapartbl, BbIqesIeHHbIe H3 HeKOTOPHIX pacreHu 9TOro- 
ceMeHCTBa, OOJlamaioT cTpodaHTHHOMOMOOHbIM elicTBHeM HM MaJO_ TO- 
KCHUHBI (°). 

Mbt usydalH cepedHble TIHKO3HAbI CHpeHuuH y3kouMcTHOH (Syrenia 
angustifolia (Ehdh.) Rchb.) u xenroduomm Anneoua (Cheiranthus Alleonii). 

CupeHua y3kKOJIMCTHad — OJHOJIeTHee HIM AByJeTHee TpaBAHMCTOe pacTe- 
HHe, BCTpeyarolleeca Kak COPHAK B EsponercKon uactu CCCP. Kenroduomb 
AumleoHa Bo3sfembpiBpaetca B CCCP kak fekopaTuBHoe pacteHve. O6a Buna 
JlerKO KYJIbTMBUpPyIOTCA HW WaloT OOWJIbHbIe ypOxwKaw Ha OMbITHBIX yYacTKaX 
XapbKOBCKOTO Hay¥HO-HCCJeMOBaTebCKOrO XHMMKO-apMalleBTM4ecKONO HH- 
CTUTYTA. 

Viz Tpapbl CupeHHH Yy3KOJMCTHOH MpH NOMOWM xpomaTorpaduyecKkoro 
MeTOLa H30JIMPpOBaH BbICOKOaKTHBHDIN KPHCTaJWIMYeCKH CepMedHbIl PIMKOSHL, 
Ha3BaHHbIli HAMM CHpeHHOTOKCHHOM. BuoslorMyecKaad aKTMBHOCTb ero Ha 
Kolkax cocraBaser 0,115 mr/xr. 

V3 mactbes xentoduomu Ammeona nosyyeubl 2 KpucTasIMGeCKUX cepley- 
HbIX TMIHKO3Ua, HasBaHble Hamu aJuleosuq A—c OnOmOrMyecKOH aKTHB- 
soctp1o 0,12 mr/kr Beca KOWKH uw asueosHa B—c OnouloruyecKOH aKTUB- 
Hoctpio 0,24 mr/kKr. 

CepfeuHble PIMKO3HJIbI: CHPCHHOTOKCHH, aJIeosuy A wu annmeosun B nOwty- 
yeHbI 10 Cuemylollemy mMeToxy. TvMKo3ubl Ws TpaBbl CHPpeCHHM y3KOJIMCTHOH 
(JIM, COOTBCTCTBCHHO, H3 JIMCTbeB 2%KeJTOPHONH Asmeoua) SKCTparupytorT 
96% STHIOBLIM CIIMpTOM. CiMpT OTTOHAIOT NOX, BakyyMOM, a OCTaTOK o6pa- 
6aTEIBalOT BONO! M pacTBOP OUMMaIOT STHJIOBbIM S*PUpOM. CepeyHble TIMKO- 
3UbI H3 OUHIeHHOrO BOXHOrO pacTBOpa 9KCTParupyloT CMeCbiO CIMpTa i 
xsopodopma. PacTBopuTeM M3 CIMpTO-xJIOpOPOpMeHHOPO U3BJeVeHHA OTTO- 
HAIOT MOM BAKYYMOM, a OCTATOK HECKOJIbKO pa3 OOpabaTHIBaloT XJIOPO*OpMOM. 
B xmopoopm MepexogArT, rlaBHBIM 06pa30M, MOHOPIMKO3HABI, B TO BpeMs, 

- xlopodopMe He pactBopsioTca. Xopodop- 
Kak [M-, TpH- H MOJIMPIMKOSHEbI B podop eee 
MeHHO-pacTBOpHMYy!O 4aCTb TVIMKO3HAOB O4MNLAaIOT ae fae 
HefiTpasbHOH THAPOOKUCbIO CBMHIa HW 3aTeM noyBepraioT xpomMaTorp i 


CKOMY Ppa3MeJICHHIO Ha KOJIOHKe H3 OKHCH aJIIOMMHHA (3-H Tpyulbl aKTHBHO- 
ctu 10 Bpokmany). QuoMpoBanne PIMKO3HOB MpOBOAAT BHAadaJIe xJIopomop- 
MOM, a 3aTe€M CMeCbIO xJIOpO*opMa C Pa3JIMYHbIM KOJIMYeCTBOM CIIMpTa. Tlouty- 
YeHHEIeE B pesybTaTe XpoMaTorpaduyeckoro pa3sqeJeHHA TIMKOSU ABI 
KpHCTaNIM3ylOT W3 pa3sOaBJeHHOTO MeTHJIOBOrO CHMpTa. 

ConepxKanne Cepe4HbIX TVIMKOSHOB B Pa3JIMYHbIX YacTAX pacTeHHA 
HeOMMHAKOBO HM 3aBHCHT OT CTaWH BereTalMH. Tak, B CHpeHHH COJepKUTCA: 
B cemeHax 1% raMKO3HOB, B cyxoli TpaBe 0,04—0,06%, B CyxXHX JHMCTbAX 
0,01%; B 2*xeuTOuOJH: B CeMeHaXx 
1.2%, B CcyxHx smucTbAX 0,05— 
0,06% raqHKOSHOB. 

Kpuctasmueckue vIMKO3H bl 
CHpeHHOTOKCHH UU audueosHa A 
M30JIMpOBaHbl C BbIXOROM 10— 
15% OT CYMMbI PIHKO3HOB Cupe- 
HHH, a ruinko3Ha 6B c BbIxXOOM 
8—10 oT CYMMBI IJIHKO3H/0B 
*KeJITOMUON. 

Jo HacTosilero BpeMeHH U3 
C€M. KPe€CTOLUBETHbIX ObIJIM MoJy- 
yeHb! 2 KPHCTaJWIHYeCKUX PJIMKO- 
3uya — xeliposHq A u_ xelipo- 
TOKCHH, u301MpoBaHHble- ILBap- 


Om), 6 Oa Otis ac) 


mem wu PeiixuirettHom (4, °). 


Puc. 1. PacnpeaeeHve BemlecTB Ha OyMaxKHOK eae j 
xpomatorpamme. 1—reHHH CHpeHMOTOKCHHAa, CpaBHuBas CBOHCTBAa TOY 
2—renuH aseo3suqa A, 3—rennn asneosuqa “CHHbIX TVIMKOSHAOB C X€HPO- 


5, 4— crpodautugun, d5— WuruToKcureHun, 6 — 
cupeHHoToKcuH, 7 —aaueosuy A, 8 — anneo3uy 
Bb, 9—ctpodautun, 70 — wumMapHH 


TOKCHHOM, H30JIMPpOBaHHbIM 43 
CeMAH camoBol »xeuTOPuoH (*), 
MOXKHO BHAeTb CYLLECTBCHHBIE 
pa3IMqua Mexkiy HuMH. B ta6éu. } 
CBeEJCHbI MaHHbIe XHMVYECKOTO H3yYeHHA NOJIYYCHHbIX TJINKO3HJOB HU CBOHCTB 


Xe€HPOTOKCHHA. 
Ta6nauna 1 
CupeHuoroKcuH | Auneo3suyx A Auieosun B Xelporokcun 
perio Ba i. 185 170—171 157—160 Pae| 
[a] B°C (B Meranoue)} —60,4+2 439,342 +50,0-+2 A Toaee 
PacTBOpHMOCTb B 
CMI 5 6 6 5 6 a] OF, TEN Ou, serko JlerKko Ou. serko 
PacTBOpHMOCTb B Bone] TpyaHo Tpy AHO TpyqHO Tpy HO 
OkpalluBaHue B KOHI. 
laOVe paces oue dKesToe Kpacno-kopuy, | Keato-opanx. | ApKo-po3os. 
Peaxuua Jlerana Tlonsoxur. [lonoxurt. [louoxuT. Tlonount. 
OxpaumMp.  YyKcycu. 
KHCJOTbI pu pe- 
akyuun Keanep-Ku- 
Maun Pe ae OULY.© Cunee Cunee Orpuuar. 
Buosor. akTHBH. Ha 
KomKax (mo Tar- 
yepy)* B MP/KT Ord 0,412 0, 24 0,108 
IWNOWE TES 5 5 4 590,7 047 2 He omp. TAs sto} 
7 fC 65,6% He onmp. . : C 58,9% 
QNeMEHT. COCTAB LH 8.21% H 718% 


* Buowornyeckaa 


AKTHBHOCTb ONPeCeIANACh B Ja6o0paTopuHu cdapMakosorun. 


M3 Taub! BULHO, YTO CHpeHHOTOKCUH, avleosuzbt A uv B, B ormune of 
XCHPOTOKCHHa, aloT HOJIO*KUTeIbHyIO peakuHio Keamnep — Kumnann. ro 
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CBUMCTEbCTBYET O TOM, YTO B CaXaPHOM KOMMOHEHTe TepBbIX Tpex TVIMKOSH- 
Hoe UpucyTcrByeT 2-Nes0KcHcaxap, a B XelipoTOKCHHe 2-nesoKcHcaxapa Her. 

Tipu usyyenuu XuMuYecKOl Mpuposbl MosyueHHbIX TIMKO3SHUOB H30JIMpo- 
BaHbl MX TeHHHbI H UeCHTHPNUMPOBaHb! NpH NOMOLIM OyMaxHOH pacnpese- 
JMTeIbHOH XpoMatorpadun. Pacnipexesdene reHHHOB HM TIMKOSHOB Ha Oyma- 
Te MpOBOAHOCb B CHCTeMe (POPMaMHU — XOpodopm. TuuKo3HsHble U arwtoKo- 
HOBBI€ IiTHA Ha (HbTpOBaIbHOK OyMare MpoABJANHCh pacTBopom 
M-RMHUTpPOOeHsoa. B KayecTBe cBHAeTeseli OblIM MCHOb30BaHbI crpodau- 
ag MMPHTOKCHreHUH, WHMapHH HW cTpodantun. 

TlomyueHHbie JaHHble NpuBesenbl B TaGu. 2, a xapakTep pacmipesenenua 
MATeH — Ha pue. | (mposomKUTebHOCTD pacipewemenua 20 yac.). 


Ta6auna 2 


Pa3qeAeMbIe BELUECTBA REE SENS Ry 
TeHuH CHpeHHOTOKCHHa ..... Ae 0,24 
TeHuH ammeosuma A... . Ske 12 0,24 
TeHuH aaeo3sugza 5 Meer ee Utitay 0,14 u 0,24 
Garo neusG erupt 5) oA me a eee 1b? 0, 24 
JluruTOKCHreHHH ........ 7 0,14 
CupeHHOTOKCHY <n) a. ss Se Oy aby 
PUISICOSU WAG smn i. eet on eae 14 0,28 
FAUTICOSH IS Dine oe. A ae ae 14 nu 19 0, 28—0 ,38 
CrpodanTrwne oho usensewes sarees 8 0,16 
| OD SVE TOSIGE nee Beas ae ree eae 23 0,46 


M3 Ta6. 2 u puc. | BuO, YTO KosUMMeEHTHI pacMpesemenua MIA reHu- 
HOB CHPeHHOTOKCHHa H aJluieosHqa A MouHOCTbIO coBMamatioT c R¢ crpodan- 
rHMHa. 

Kos@ulvexTbl pacipeseseHua u Apyrve cBolcTBa (TeMMepatTypa mMua- 
BICHHA, YeJlbHOe BpallleHHe) MO3BOJIAIOT MpeAMOJORKUTb, 4YTO TeHHHOM 
CHpeHHOTOKCHHa UH adJieosHaa A aBaaeTca crpodanTuguH. Anneosug B, kak 
HarjIdgqHO MOKa3biBaeT OyMaxKHad XpOMaTOrpaMMa, ABJIACTCHA, TO BCe Bepo- 
ATHOCTH, CMECbIO JBYX TJIMKO3M0OB C pa3JIMYHbIMH TeHHHaMH. OHH H3 HUX 
OIM30K MIO CBOHCTBaM K CTpodaHTHuauHy, pyro — K JWrHTOKCHreHuHy. 

IlonoxutTembHaa peakuua Kessep — Kusiuanu cBugeTeJIbcTByeT O TOM, 
ITO CaXAPHbIM KOMIIOHEHTOM BO BCeX TpeX TMIMKO3Hax ABJIAeTCA 2-e30KCH- 
-aXap. 


XapbKOBCKHH HAYYHO-HCCeEROBATebCKHA Ilocrynuao 
XHMUKO-cbapMalleBTHYeCKHM MHCTHTYT 24 VI 1953 
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Afoxaayn Akagemun Hayx CCCP 
1954. Tom XCV, N 1 


BHOXHMHF 


C. T. HOBUKOB 


AErHAPHPYHOWAA CHOCOBHOCTb MbILIEYHOM TKAHH 
HEKOTOPDbIX PbIB H AM®HBUK 


(IT pedcrasaexo axademuxom A. H. Onapuroim 5 I 1954) 


Buavauve BHeLIHeH Cpeabl Ha OpraHH3M CKa3bIBaeTCa Ha MaTepHaJIbHOM 
cyOcTpaTe — lIpoTomla3MaTH4ecKOM KOMIIeKCe 2XHBOrO OpraHH3Ma, Ha mIpo- 
meccaX, CBA3AHHbIX C OOMeHOM BelilecTB. BaxkHoe 3HaueHHe HMeeT BJINAHHe 
OKpyKalouleH Cpefbl Ha BHYTPHKJICTOUHOE bIXAHHe, T. e. Ha OJHY 3 BarKHell- 
IHX CTOPOH MIpeBpailleHHA BelleCTBa HM S9HEPrHH B OpraHu3me. 

[Iponmecchl WervApUpOBaHHuA ABJAIOTCA CYLIECTBeHHBIM 3TAaTIOM BO BHYTPH- 
KJICTOUHBIX Mpoweccax WbxXaHHn. CoBpeMeHHble MpelcTaBJleHua O OMOXHMUEH 
AbIXATCJIbHBIX MPOWeCCOB B TKAHAX OPfaHH3MOB CBHJeETeIbCTBYIOT O 6OuIb- 
WIOM 3Ha¥eHHM TIpomeccos WerHApHpOBaHUuA HapsaAAy c Mpomeccamu mpucoennu- 
HeHua KHCOposa. Ilepenoc BOAOpOLa OT OKUCJIAIOUeroca cyOcTpata K akilel- 
TOPy HM€eT MeCTO Kak B PaCTHTCJIbHOM, TaK H B KUBOTHOH KJeTKe (!). B Ha- 
cTOAIeH pa6oTe cTaBHJlacb 3ayaua MpOcleqUTb, KaK BJIMAeT U3MeHeEHHe TeM- 
TlepaTypHbIX yCJIOBHH BHeLIHeH CpeAbl Ha XO, MpOWeccoB AervApUpoBaHUsA B 
MbIMMeUHOH TKAHH %KHBOTHDIX Pa3JIHUHbIX Cpemq OOuTAHHA. © 

Viccaenopauue E. VU. JIt60pnn4 (?) akTHBHOCTH CyKUMHeruapa3sbl MOBIL 
6ebIX KPbIC MOKa3aJIO, YTO AKTHBHOCTb (bepMeHTa Y %XKHBOTHBIX, KOTOPBIe 
MOLBeprasHCb MpOOJWKUNTeJIbHOMY HarpeBaHHld, pe3sKo CHHxKaJacb. 3. IO. He- 
yumopeHko (*), HCCJleRyA OKHCJIMTeJIbHbIe MpOMecchl B TKAHAX 2KMBOTHBIX, 
BialalolluxX B 3MMHIOIO CIAYKY, YCTaHOBMJIa, YTO B 3HMHMM Mepwor, Kora 
2KMBOTHbI€ HaXONATCA B COCTOAHHH 3MMHeM CiAUKH, OOeCIBeYHBaHHe MeTHJIe- 
HOBOM CHHbKH TKAaHAMH MpOXOMHT Oplcrpee, YeM y KOHTPOJIbHbIxX 2K MBOTHDIX. 

S3ameTHble H3MeCHeCHHA MpeTepMeBaloT MerHApasHble CHCTeMbI MbILIedHOH 
TKaHH TNO BJIMAHHeM BbIMOJHACMOM 2XHBOTHBIMH paoorTHl. Uccrenopannamn 
A. B. Tlaananuna (*) u ero WkKosIbI ycTaHOBJeHO, 4TO WernApasbl MbIMeUHON 
TKAHH W3MeHAIOTCH PH YTOMUTeJIbHOK pa6OoTe, MpH4YeM MbBIILIMbI, KOTOpbIe 


' 3HauHTeJIbHOe BPeMA TlOABepraJIMCb PHTMM4CCKHM Pa3TpaxKeCHHAM, T. €. THe- 


HUPOBaHHble MbILIMbI, PeELYUMPOBAJIM MeTHJICHOBYIO CHHBKy MeJWIeHHee. 

M. ®. Mepexunckuit u JI. C. UepKacosa (°), uccJIeqyA AKTHBHOCTb MBI- 
Ie4UHBIX ernHapas rovy6eH HW KPOJMKOB MIpH pHTMMYeCKHX HM TeTAHH4YeCKHX 
coKpallleHHAX, HaOsOLaJIM, YTO HACTyMalollee pH STOM YTOMJICHHE BbISbIBAeT 
CHWKeHHe AKTHBHOCTH Jeruapas. ABTOpbl yKa3bIBaloT, YTO TeTAHMYeCKHe pas- 
JpaxKeHuA BbISBIBAIOT CPaBHHTeJbHO 6ouIbIiee CHMKeHHe Meruspupyroulert 
CMOCOOHOCTH MBIMeuHOH TKaHH, 4eEM OJHHOUHbIe PHTMMYeCKHe CoOKpallleHus. 
O6bacHeHie STOMY ABJeHHIO OHH HaXOLAT B TOM, YTO BO BpeMA TeTAaHH4eCKUX 
COKpalleHHii MbILUMbI BbITOJIHAIOT 6dlbulyio padoTy, eM pH OMHOUHBIX 
PHTMMYeCKHX COKpallleHHAx. Ha ocHOBaHHH H3JIO%KCHHOTO MOMKHO ChelaTb 
BLIBOM, UTO paboTa MBIIIL H Mpomecchl WerHAPpHPOBaHMA B HUX HaxoMATCH B 


onpemeseHHOK B3aMVMO3aBHCHMOCTH. Cuxkenve eruapupyromlen cnoco6nocru 


MBINedHOM TKAaHM HaxoMTCaA B CBA3H C (YHKUMOHAbHOM lexATeMbHO- 


CTbIO MDBILITL,. 
ge 131 


MoxHo WOovaraTb, YTO Ha BCeX 9TAaMaX Pa3SBHTMA AUBOTHBIX Me*Ky Mpo- 
iecCaMH J[erHApMpoBaHvA B MbIlMaxX HW YCJOBHAMH Cpebl CylecTBOBaJI 
olpeqeweHubie B3anMooTHOMeHUA. I]pomecc IporpeccHBHOrO pasBUTUA AUBOT- 
Horo Mpa XapakTepH3yeTCa He TOJIbKO MOCTENCHHBIM YCJIOXKHCHHeEM OPraHu- 
3a, HO HW H3MeHeHHeM THMa OOMeHa BeLIeCTB, BOSpacTalolilel MoTpeOHO- 
CTbIO B KHCJOpOse, a COOTBETCTBEHHO STOMY, MOBbIIMeHHOM HHTeCHCHBHOCTbIO 
IPOWeCCOB, CBAZAHHBbIX C OTULeMIeHHeM BOMOPOAa OT BeLlecTB MpOTomlasMa- 
THYeCKOrO KOMIMMIeKCa. 

V3menenve feruapupyrollel CcnocoOHOCTH MbIliieyHOH TKaHM B 9BOJIKO- 
UMOHHOM psy usyuasocp JI. C. Posencempy u C. A. Tompymavom (°). H3 
MOJIYYCHHBIX WMH J,aHHbIX BbIPHCOBbIBaeTCA pe3skOe CHH2KeHHe AKTHBHOCTH 
Werupa3 B PAY 2XHBOTHBIX OT HO3BOHOYHBIX K OeCMO3BOHOUHBIM. 


Ta6oauma 4 


MUsmMenenue erugapupywomek cnocoonocrTu 
MBC YHOH TKAHHM Carassius Carassius pu 
pa3s3AM4HbIX TeEMNepaTypax 


T-pa TIponomKutT. obecuBeY. B MHH. 
Pe Yucu0 ONbITOB 
Barc | 
oT Oo cpewH. 
10 16 40 80 60 
20 23 45 &2 64 
30 12 42 80 og 


B cBoelH paOote MbI cTaBHJIM Hepex coOok 3aauy MpocJequTb, KaK H3Me- 
HACTCH MpH H3Me€HEHHH TeMMepaTypbl OKpyxXalollen cpelbl AeruApupyroulan 
CHOCOOHOCTb MBIMICYHOH TKAHH Y 2KMBOTHDIX pa3JIMUHbIX cpex OOuTaHHA. Hac 
MUHTepecoBaslO MeHCTBHe TeMMepaTypHoro (bakTOpa Ha W3MeHeHve Neruspu- 
pytolleH CMOCOOHOCTH MBIMICYHOH TKAHH 2KHBOTHDIX, KOTOPble BEAYT HCKTOUH- 
T@JIbHO BOHbIM OOpa3s X%KH3HH, T. €. KOTOPbIe HMEIOT WaGepHOe MbIXaHHe, 
WM X%XMBOTHBIX, KOTOPble BeAYT BOAHbIN H HaASeMHbIN OOpas %RKU3HH HW AbIAT 
JIePKUMH. 


Ta6Oauna 2 


MsmMeneHune erugapupywmenh cnocoounocru 
MBIWeYHOKH TKaHH Rana esculenta npn pa3sHHXx 
TeMNepaTypax 


T-pa IIponomKur. obecopeu. B MHH. 
Yucno OMpiTos 
B °C 
or no cpenu. 
10 28 423 Dyes Wa) 
20 23 48 107 73 
30 12 er 74 53 


Onpeyesenne Merupupyloiieli cMoco6HOCTH MBIMeYHOH TKAHH BeTOCh 0 
mMetoaty TyH6epra. Mbiuimpt y6uroro MeToqoM eKanuTalwH %xXHBOTHOrO 
H€MCVWICHHO H3Me/IbUaJIMCb IPH MOMOIIM ChelHaJIbHO H3POTOBJICHHOM MallMH- 
KM [WIA pasMaJIbIBaHHA TKaHeH. HapBecka, KoTopas OblJla B3ATa La onpeye- 
Jena B KomMYecTBe 0,4 Tr, NOMellasach B TyHOeproBcKyio mpo6upKy. K Ha- 
BecKe IpHOapsaloch 2 cm® cociarHoro 6ydepvoro pacrsopa pH 6,97. Kak 
HOHAaTOp BOAOpoOAa UpHOaBAoch 2 cm? 0,02 M pacrgopa aHTapHoli KUCJIOTHI. 
MerusienoBad CHHbKa KoHWeHTpanunu 1: 10000 npu6aBnanacb B KOMMUeCTBE 
0,4 cm’ mocreneHHbIM HaCIOeCHHeM Ha ComepxKuMOe TYHOeproBcKoKt TIpoOupkKu. 
OrkaunBaHe BOsLyXxa BevlOcb B TeyeHHe | MMH. Ip paspexkenun B 9—10 mM 
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pt. cr. Ilocue sBakyalluu Bosxyxa mpoOupKa Momerlasach B BOJAHYIO OaHIo’ 
COOTBeETCTBYIOINeH TeMiepatypsl. Kone peakuun ycranaBsupasca yTeM 
CPaBHeHHA OKpallMBaHUA UCCIeMyeMoro pacTBOpa C OKpacKOli craHapTHoro 
pacrBopa. 

OnbiTbl CTaBHJIHCb B OLHO HW TO Ke BpeMa rosa — Becuoli (ampeab — mait). 
OnpemeseHue Jeruqpupyiomelt cnoco6uocru MBIMNeYHOR TKAHH IIpOBOJMJIOCb 
Ha pbl0ax u3 CeM. Kapnopbix — Carassius carassius u Ha amMduouax — Rana 
escuienta. 7KMBOTHEI€ OpasHCb OOOUX NOJIOB HU MpHGH3HTebHO OMHAKOBOrO 
Beca (cM. Ta6. 1 u 2). 

Tleruqpupyiollast croco6HOCTS MbIMeUHO TKAaHM uccenyeMbIX PbO mpak- 
THUCCKH OKa3bIBaeTCA OMMHAKOBOM Ip PpasJIMGHbIX TeMMepaTypax; KoMeOaHun 
MOXKHO PpaCCMATPHBaTb KaK HaXxOJALMeCA B Mpesesax TOUHOCTH OMBITA. 

CopceM WHad KapTHHa HaOJOLaeTCH Mp aHasMse MaHHbIX, NOsYYeHHEIX 
Ip OMmpeweseHHH MeruapHpylouleh CHOCOOHOCTH MBIIIL mpezcTapureveti 
Kaacca amd@u6ni. Ilpoueccbt meruaqpupopanua MbllueuHol TKaHH Rana 
esculenta O6Hapy2KHBalwT 3aBHCHMOCTb OT TeMMepaTypbl OKPyxKarollel cpenbl. 
IIpu Oosee BbICOKOH TeMIlepaType O6ecIBeyHBaHHe MeTHJICHOBOH CHHbKH! 
MpoxogxuT Opictpee. IloppmmenHe Temnepatypbt Ha 20° BBI3bIBaeT ycKOpeHHe 
peakiluu OovblIe, YeM B 3 pasa. 


HexwxuHCKHH MeqaroruyeckuH MHCTHTYT Tocrynuso 
um. H. B. Toroas 8 V 1953 
r. Hexunw YCCP 


UMTHPOBAHHAS JIMTEPATYPA 


+i, M. Muxaun, Yeu. copp. 6uon., 33, I, 112 @952). 7 E. WM. Jlmoonn4, 
BMOXMMHYeCKHe U3MCHEHHA B OpraHN3sMe B YCJOBMAX MOBbIMeHHOH TeMNepaTypbl cpezbl, 
Astopedepart aucceptauun, 1948. 33.10. Heaumopeuko, Yup. O10XiM. #xypH., 
18, 1 (1946). 4 JI. I. Tianaanina, JI. A. Dy6osmesa, Tam xe, 13, 3 (41939). 
°M. &. Mepexuuckuih, JI. C. Yepkacosa, Tp. u matep. PopbK. roc. med. HH-Tai, 
18 (1941). ® JI. C. Posengeapba, C. A. Toapaman, Yxp. 6ioxim, »*ypH., 12, 2 
(1938). 
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Jonnagn Akayemun Hayr CCCP 
1954. Tom XCV, Ne 14 


XHMHYIECKAS TEXHOJIOTH A 


O. A. ECHH wu B. M. JIEMMHCKAX 


BJIAAHHE KATHOHOB HA MPOUHOCTb AHHOHOB 
B PACIIVJIABJIEHHbIX LIJIAKAX 


(ITpedcmasaeno axademuxom H. I]. Bapouneim 26 XII 1953) 


Panee ObIIO yCTaHOBJeHO, UTO Ha H30TEPME IJIEKTPOLBUKYIUIUX . CHI, 
noayyeHHon (') 21a pacnasop CaO — Al,0; — SiO,, umetotca mBa nepern6a, 
OTBeyaIoMNe coeHHeHHAM Ca,SiO, H CaSiO3; (cm. puc. 1, /). Coraacuo 
fmarpaMMe cocTosHHa cucTemp! CaO —SiO;, 6omee Kucabit cHuaMKaT 
CaSi,O; B 2xXHIKOM COCTOAHHH HeycTOuUMB. 

IIpupemenHpie (bakTH TOBOpAT O OCTAaTOUHOH MpOdHOCTH aHHOHOB 
SiO} u(SiO3), mpu 1470° B mpucytcTBHH KaTHOHOB Ca®* u o manoii 
ycTOHYMBOCTH B 3THX ycaOBMAX KoMneKca (Si,O3 )m. Mocaenunit pacna- 
maetca Ha aHnount (SiO3 ), H Gomee culoxKHBIe rpynmpt (SiO3*5)y, oOOpasyiome 
B KOH€4HOM HTOre HOBYI0 KHAKy1IO tbasy. Hanporus, v3 WuarpaMMbl cocTos- 
HHa cuctempl Na,O — SiO, caenyeT, 4TO aHHOHbI (Si,OF x y CTOHYHBEI 
B IIpHCyTCTBHA KaTHOoHOB Na, Tak %*xe KaK u HOHE (SiO3 )n. Urodsr 
HOMTBEPLUTb 3TO HE TObKO LAA TeMMepaTyp. JHHHU JIMKBMAyca, HaMu 
SII H3MepeHb! IICKTPOABMKYUINe CHJIbI Wernel: 


Fé, Si|Na,O, SiQ,|C| Na,O; SiO,| Fe, Si. (a) 


KpeMuuveBbIMH 3CKTpOLaMH B HUX CAYRUA PeppocHAMWHH 3aanHoro 
cocraBa (43% Si), a KucTOposHEIM —rpautT, KOHTAKTHpYIOWHH CO WWakOM 
A aTMocdepoh mneuH. OHH U3 3ACKTPpOAHTOB COepxKal HeH3MeCHHbIA 
ipowenT Kpemuesema (37% SiO,), a y Apyroro konueHTpauua SiO, Bappupo- 
pala oT 37 no 70%. Kak u panee (1), BETHUHHA QICKTPOLBHAKYyWeH CHJIbI 
Tako WenH ONpeeAeTCA JHMIb OTHOWICHHEM aKTHBHOCTeH KpeMHesema: 


RT ,_ %sio, 
Bey, (1) 


ae 


n 
sio, 


OnpiTtbt mWpoBomuaMch mpH tTemnepatype 1380°. Konerpykuna tTHraA 
4 Me€TOAMKa NccCAeLOBaHHA 6bIM mpexHUuMH (!). B cooTBeTCTBHM C OXKH- 
NaHMAMH, Ha H30TEPMe ZICKTPOABMAKYyUUX cu (cm. puc. I, 2) oryeTAMBO 
BULB Ba ne perHOa, OTBEUAIOLUHe CTAOHABHOMY CY CTBOBAHHIO B paciiaBe 
1HHOHOB (Si,03 )m H (SiO3 )n- 

Ananoruunpie M3IOMBI HMeIoTCA, Oo MaHHbiImM K. C. Esctponmpesa u 
J. A. Toponopa (?), wa KpuBEIx nuoTHoctnH (1300°) u Koaddunnenta A 
s TEMMe€paTypHOH 3aBHCMHMOCTH BASKOCTH: 


Ign Ata (2) 
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(cm. puc. 1, 3 u 4). Hanporus, anvoupt (SiO3)n H (SigO5 )m, CormacHo 
muarpaMMe coctosHua cuctempt FeO — SiO, copepmieHHO HeYCTOHUHBbI 
B IIpHcyTcTBHH KaTHoHoB Fe?*, mo Kpalinei Mepe, B YCJOBHAX JMHHM 
JMKBKAyca. JIMA BbIdCHeCHHA HX WPOUHOCTH B pacimaBe M3y4aHCb MpH 
1380° a1eKTpOABHKYMHE CHJbI 3IeMeHTA: 


Fe|FeO, SiO,|MgO|FeO, SiO, | Fe. (6) 


Kouueutpauua FeO B ofHOM M3 UWaAaKoB Oplta 53,6%, a B Apyrom 
ugmMenanach oT 55 go 90%. Conepxanue Fe,O3 Kone6anocb oT 0,8 no 5%. 
DACKTPOMAMH CYRKUIM WiaBeHad MaTHe3HA WH CTep»xXKHH W3 TeXHHYeCKH 
uHCTOrO %KeNesa. DAeKTPOABMKYyMAAd cua Oblla CPyHKUHeH OTHOMeHHA 
aKxTuBHocteH FeO: . 

IRIE 
Far 


Qa 
(ne (3) 

Feo 

Tlonyyenupre pesyJbTaTpl mpenctaBaernbl Ha puc. 1, 5. Ha kpuBori 
OTCYTCTBYIOT YeTKHE H3A0MbI, H TOMbKO BOM3H 23% SiO, HameyaeTca 
BecbMa caOblli u3srn6. IlocueqHuli oOnapyxeH mpH 25% SiO, u Ha KpHBOH 
3ICKTPONPOBOAHOCTH STHX pacnaBoB mpH 1400° (%). ApyrumMu cwoBamu, 
IipH 9THX TeMNepatypaX B IpHCyTCTBHH KaTHOHOB Fe?" He TOJbKO Hey- 
croltunBnt HoHbt (Si,02 )m Hu (SiO3 )n, HO CTAaHOBHTCA MaJONpOUHbIM 
wu annuon SiO; . 


LG 
YS) ea 
2 
Z 
uw x 
100 t FE 
a) 
220 
4 
4 26 
6 707 SiO 
% Ti, 
Puc. 1. 3aBMCHMOCTb STeKTpOABUKYMeH Cubl LOT coctaBa maka (Bec. % SiO, u 


TiO,): 1— CaO — Al,O; — Si0,; 2— Na,O —SiO,; 5—FeO— SiO}; 6 — Fe0- 
Di@Ox 3—MOTHOCTD | d pacnapoBp Na,O — SiO,; 4— koasddunnent A B tTemne- 
paTYPpHOM 3aBHCHMOCTH BAsKOCTH pacnmaBoB Na,O — SiO, 


Muaye omkupl BecTH ce6a annonpt TiO; u (TiO} )n. Ha ux OO.1bUIY IO 
MpO4HOCTh yKa3piBaeT PopMa MaKCHMYMOB JHHHH JMKBALYCa AMarpaMMbl 
COCcTOAHHA cucTrempl FeO -— TiO, (4). 1a mpoBepKu ckKa3aHHOro pu Temne- 
parype 1460° usmepamcbh 9TeKTPOABHKYUIMe CHI KOHMeHTpalMonnol 
nen: 


Fe 


FeO, TiO, 


MeOlPe ios, (B) 


CoctaB OMHOTO 43 WMaKOB Obl MOCTOAHHDIM (0,8% TiO,), a conep- 
xKaHHe TiO, B wZpyrom u3mMeHAoch oT 0,8 mo 55%. Kak nu caemopaso 
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OKHMATh, Ha NOAYYCHHOH H30TEPME STCKTPOABHXYUMX cH (cM. puc. 1, 6), 
MMCIOTCA Ba ABHbIX NeperHOa, OTBEUaIOMIMe O- HU M-THTAHUTAaM oxKeWe3a. 
J\pyrumMu caoBpamu, annoupn TiO; u (Os), BHOJHe yCTOHYMBEI B TpH- 
CYTCTBHM KaTHOHOB Fe** B pactaBJI@CHHbIX mvwakax. 

H310%xXeHHOe ABAAETCH SKCHEPHMCHTAJIbHOT HIJUOCTpalven BMAHUA 
WeHTpabHoro (Si** u Tit") wu Buemuero (Na*, Ca?+ wu Fe2*) xatuonop na 
NPOUYHOCT KOMINICKCHBIX @HHOHOB B OKCHAHBIX pacivlapax. 

BosunkaetT, OHaKO, BoMpoc, No“eMy MeHee ycTOMUHBEIM OKagbIBaeTCsH 
Oonee CIO AHHOH, XOTH OTOPBATh y Hero HOH KHCAOPOLa Tpy Hee, 
yem y Oonee npoctoro. Jle10 B TOM, 4TO AHCCcouMauHa HOHOB SiOt— 


sry2— 
M (SiO3 )n OcymecTBseTcCA m0-pasHomy. B neppom c.ryyae HMeeT MecTO 
OTIWeNMeHHe aHHOHA KHCAOpona 


SC “28 ye (r) 


B TO Bp€MH KaK BO BTOPOM TIpolecc He NMpoTeKaeT NO cxXeme (x) 


(SiOS)n = = (SIOF}), + (1 — x) OF. (x) 


l 

n 

Smecb, B cormacHH c uarpamMol coctosnua cuctempl CaO — SiO,, 
= 7 a, 
oOpasyioTca He «cBOOOZHEIe> HOHE! O” , a aHHnonpnt SiO}: 


2— 2 f)\2— 1 5 1 — — 
Go (SIO3)n = = (SiOzta)y + (F— x)SiOL. (c) 


HMuyaue roBops, 3aTpaTa 9HeEpruMuH Ha oTIMenmeHHe O*? no peakuHH (2) 
YaCTHUHO KOMICHCHPYeTCA €€ BHIHIpbIMIeM OT NpHCOCHHeCHHA HOHA KHCJO- 
poma (peakuua (r) B OOparHoM HanpaBaennu) K (SiO3 )n. Mlosromy muc- 
COUHaWHA AHHOHA M€TACHHKAaTAa MOKET OCYILECTBAATHCA erue, YeM AHHOHA 
OpTOCHAMKaTa, a MaKCHMyM Ha JIMHHH saMKBUAyca Aaa Me,SiO, Moxet 
OLITh OONee OcTpHIM, uem Zan MeSiQOs. 


Ta6Oaunna 1 


ZaBHCHUMOCTb I9ACKTPOABURYMUX cua FE, KoIPhH>unHeHTOB 
aKTHBHOCTH Y H H3MCHEHHH H3SO0OAPHOTO NOTeHHUaANa UP 
pa3s36aBpneHuu —Ag OT COCTAaBa 


Na,O — SiOz, 1380° FeO — SiO,, 1380° FeO — TiOz, 1460* 
Ngio, | E> MB | Ysio, |—AS: ae Nreo| E | yreo| —Ag |NFeo| £ | rYreo | —48 
0,38 0 1 0 0,94 | 148 | 2,72 | 22775 | 0,99] 0 1 0 
0,39 iS aes0In 1650' |'0,92 | 995. | 2,001 18385 11.0,97-b 22° 110,78. |--4246 
0,41 Drill *2-0 9300 | 0,87 | 87 | 1,88 | 16790 | 0,91 | 43 | 0,52 | 8300 
0,46 31 | 2.45 2850 | 0,87] 90 -| 1,96 | 17370 | 0,88] 65 | 0,38 | 12545 
0,54 37 | 2°35| 3400 | 0,821 70 | 4,59 | 13510 | 0,85] 78 | 0,28 | 15050 
0,53 58 | 4.33] 5330 | 0,81] 54 | 1,45 | 11390 | 0,79 | 102 | 0,20 | 19490 
0,56 79) +80 7260 | 0.791 58 | 4,39 | 411195 | 0,77 | 407 | 0,47 | 20650 
0,64 91 | 10,6 3360 | 0,771 58 | 4,43 | 11195 | 0,72} 4144 | 0,16 | 22000 
0.64 | 110 | 18.46] 10110 | 0,72] 49 | 41,36 | 9460 | 0,67] 130 | 0,12 | 25090 
0.66 | 122 | 25.97| 11210 | 0,74 | 46 | 4,34 | 8880 | 0,62 | 190 | 0,05 | 36670 
0.70 | 129 | 30,26] 11850 | 0,66] 35 | 4,21 | 6755 | 0,60 | 203 | 0,046} 39170 
0,65 | 32 | 41,44) 6475 | 0,58 | 220 | 0,03 | 42460 
0,60 20 1,07 3860 One 220 0,027 43425 
0,55 12,5) 1,05 | 2410 | 0,47 | 242 0,020} 46700 
Wr40 = “Ow, et 0 


4 


KoucTaHTpl paBHoBecua peakuul (r), (4) wu (e) CBaA3aHBI Apyr ¢ Apyrom 
y paBHeHHeM: 
R 
jog lg (4) 


oS) 
ie 


Brigestenue nourH unctoro SiO, B cucteme CaO — SiO, HaynHaeTca 
mo coctapa, oTspeyaiomero Ca-Si,O;. Tlostomy «<1, H HM MO2XKHO 
mpeneOpeyub. Beanunna ky MOKA ObITb TAaK2KE MCHbINe C/MHHUbI *, Tak 
Kak coemunenHe Ca,SiO, moctaTouHo mpouHo. Ho ky<c ky, T. €. H Ry<cl. 
Kpome toro, ky; HE MOMKeT CJMUIKOM CHJIbHO OTAHYATHCA OT Ry (pa3spHIB 
POACTBEHHBIX CBA38eH) H YROBAeTBOPAeT, NOBHAHMOMY, He paBeHCTBY 


ki > he he (5) 
Orciona 
eee ae me (6) 
C= k.. k.. ’ 
UJU 
feo. (7) 


CueqopaTebHoO, KOHCTaHTa uCcomMauHH aHHoHa SiO; MoOxeT ObITb 
MeHbme, 4eM Zan Hona (SiO} )pn. 

SHaveHHA H3MEPCHHbIX 2ICKTPOABMKYINHX CHa FE, a TakKKe pacCUHTaHHblX 
10 HHM KOS*PUNMEHTOB aKTHBHOCTeH Y H M3MCHEHHH M3800apHbIX MOTeH- 
WHaIOB pH pasOaBsenHn Ag coOpann B Taba. |. 


VucturyT XMMun uw MeTalaypruu Mocrynuao 
YpasbcKoro dusnaia Akayzemnu Hayxk CCCP 25 XII 1953 


UHMTHMPOBAHHAA JIMTEPATYPA 


10. A. Ecun, JI. K. Tappuaos, B. M. Jlienuuckux, JAH, 88, 713 (1953). 
°K. C. Epcrponpes, H. A. Toponos, Xumua Kpemnua uM usnyecKad XMMHA 
cuauKaTos, 1950, crp. 306—308. °B. @umep, T. Ine, Mpo6semp copp. meraa- 
Jypruu, Ne 6, 141 (1952). 4 J. Grieve, J. White, J. Roy. Techn. Coll. (Glasgow), 
4, 424° (1939), =O. A. Ecun, 2K®K-91; 479.(1947). 


* Kak MoOKasbiBaloT UpHOrxKeHHbIe pacuerpl (*), 3HayeHue Rk. OcTaeTcs mpaBnipHok 
mpoObio yaxe Aaa Fe,SiO, B TouKe TaaBAeHuA. 


138 


Hoxaagp Akagemuu Hayrn CCCP 
1954. Tom XCV, N 1 


PEOMOLHA 


B. H. JIOTHHOBA 


O TOTEPHBCKHX PJIMHAX TATAPCKOM ACCP MU MP MJIEPAIOULAX 
PAHOHOB YJIbAHOBCKONM OBJIACTH 


(/IpedcrasaeKo akademuxom A. I. Berexrunoim 7 I 1954) 


1. Torepupckue oToxKeHHA WIMpoKO pacipoctpaHeHbl B 1wro-3alaLHoli 
yacta Tarapcxoi ACCP u Ha npuaeratomeli K Heli TeppuTopun YapsaHos- 
ckOH OOJ. SadleraioT OHM Ha pa3MbITOH MOBepXHOCTH OCaMKOB aKBHJIOHa u 
M€peKPbIBaloTCA OappeMCKHMH OTJOxKeHuAMH. Han6omee nowHbIe OO6HaKeHUA 
roTepHBa HaOmogawtca y 12. Topoxuuu, BacumtbepKa, 3emenosKa, Crapoe 
Ulatimypsuno, Entyranbt v B pale Apyrux mecr. Kpome Toro, OHM BCKPBITbI 
HECKOJIBKHMH CKBaxKHHaMH y A. Beccouoso, Bacusbepka u ap. B auronmorn- 
YeCKOM OTHOLIeCHHH TOTePpHBCKHe OTJIOKeCHUA Ha YKa3aHHOW TeppHTopHH oO 
HaCTOAMWero BpeMeHH ObIJIM Ca60 H3y4eHH. 

2. B ocHOBaHHH YOTepHBCKUX OTJIOXKeHUM, Ha Ppa3MbITOH NOBepXHOCTH 
aKBHJIOHa, 3aJleraeT CON docopuToBoro KOHTJIOMepaTa MOIIHOCTbIO JO 
0,5 m. MectTamu oH oOTCYyTCTByeT, HampHMep y gf. Tuuyenu. Ilo gannpim 
H. T. Sonosa ('), Pocdboputrospm KOHTOMepaT MpemcTaBsseT CO6OH «KOCHOB- 
HOM KOHTIOMepaT OTJIO*KeHHH roTepuBa». Ha Hero HaJleraeT HeBbIMepAKaHHbIt 
TO MOIIHOCTH WH He BCerfqa PasBUThIM COM PIMHUCTOrO TuayKOHHTOBOrO Tec- 
YaHWKa MOILHOCTbIO 20 0,2 mM. Bore ero Mpocsle*KUBAaIOTCA PIMHbl MOULHOCTHIO 
mo 30 M, Nepexomzsiue 6e3 BUAHMOrO TlepepbiBa B MeC4aHO-PJIMHHCTYIO TOJILLY 
Oappema. Tovmmly riMH Ha OCHOBe (ayHHcTMyeCcKOH xapaxTepucruku H. T. 3o- 
HOB (!) OTHOCHT yC.JOBHO K BepXHemMy PoTepmBy. 

3. MakpockonuueckH PIHHbI roTepHBa OObISHO HMeIOT TeEMHOCepylo, MOUTH 
yepHY!O OKpacky. OHH, Kak IpaBHJlO, MJIOTHbIe, TOHKOAMCHepCHble, KAPHbIe 
HaOllylb HW He OOHAPyKUBAaIOT CJIeOB KapOOHAaTOB KaJIbIMA ake MPH BO3s- 
neuctsuu Kpenkow HCl. B 30He BEIBeTpHBaHMA PIMHbI OOBIYHO pacnaalorcs 
Ha MeJIKHe OCTpOyrosJIbHbIe O6sIoMKH. B Towle PIMH BCTpeyaioTCA HeOOJIbINKe 
JIMH3bI PIayKOHUTOBOrO MecuaHHKa, a Ha BEICOTe 3—4 M OT MOMOMIBbI B PAE 
MecT — l1pocsio# Mol[HOCTHIO Wo 1,4 M PaAIHHbI aJleBpHTOBOM, CHMbHO CJlIOAH- 
ctoH. B pepxHel 4acTH TOJIMIM TIMHa HepeAKO COepRUT BKIOVeHHA Pulica, 
nMuputa, a MHOra d/LWIMNCOBHAHbIe HM WapooOpasHble IMHHCTO-H3BeCTKOBbIC 
KOHKpettuu pasmMepom or 15 go 60 cm. B nocaemHux mHorga HadmMOMaloTCA 
ocratku Simbirskites versicolor Tr., pexe — mulacruHuaToxabepHbix. Hesna- 
YHTeIbHbIC BKJIOUCHHA THMICa HM WMpuTa OTMeUaIOTCA TakxKe B OoJlee HMKHAX 
rOpu30HTax. ; 5 : 

Tloq MuKpOcKONOM IJIMHbI XapakTepH3ylOTCH YellyHyaTOH CTpPyKTypon. 
OcnwopHan Macca B HHX CJlaraeTCH TOHKOYeIyMuaTbIM arperaTOM I'JIMHUCTbIX 
MHHepasoB, MMEIOIMM CiyTaHHO-yelllyH4aToe, MeCTaMM MapadlJlebHO-dellyH- 
yaToe CJIOKeHHe C PeJIMKTAMM TeJeBHAHOH HepaCKPHCTaJIM30BaHHOU PJIMHH- 
cto Maccpl. Comepaannve nocleqHeH B Mopofe MHorma MocTuraet 30—35 %. 

[panysomerpuuecknit CocraB TOTePHBCKHX TINH TACCP u Ha mpuasterato- 
mel K Heil TeppuTopun ViIbaxHOBCKOH OOJ., MO MaHHbIM 37 aHaJIH30B, VJLJIO- 
crpupyerca puc. 1. Han6oubuteh AacmepcHoctbio OTMMYaIOTCA MIMNbI y 7. ie 
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pOMUULH, KOTOpble cowepxaT B cpeqHem 46% YacTHU, pasMepOM MeHee 1 p. 

ComepxKanve WecuaHblx PpakWW B HUX, Kak MpaBMJO, He IpeBbIUlaer 1,5%, 

B TO BpeMA Kak cpefHee cofep2kKaHHe NesMTOBOrO MaTepHaua cOcTaBJIAeT | 
92.18%, a y a. Topomumu qaxe 97,73%. KosonavIbHOcTb PIHH Cc rlyOuHoL | 
MU B BOCTOUHOM HallpaBJIeHHu yBeM4IMBaeTcaA. 

4. Tlo 2aHHbIM PeHTTeHOCTPyKTYPHbIX, TepMH4YCCKUX H XHMUKO-MMHEepaJo- 

PHUeCKHX HCCIeEMOBaHHH, OCHOBHBIM KOMIIOHEHTOM TOHKOMCIeEPCHbIX TOTePHB- 

CKHX TIMH SABJIAeTCA MOHTMOpWJIOHUT. B MORYMHeHHOM, a MHOra MOUTH | 
DaBHOM KOoJIMYeCTBe IIpucyTcTByer KaowMHUT. HesnauureJibHy!0 MpHMecb Bo 
HUX COCTABIAIOT MeHTOMOPHbIN KBapI, MK PUAPOCJIFOIHI. 


Necyano- 
-aneGouimobar 
nua 


AseGpurmo-necyaHas 
2MUHa 


CUNbHO 
NECYQHQAA 


CHUNG NecyaHas enuHa 


GECYAHAA 
efUHA 


& 
ED Hi) izle 


Puc. 1. CrpyKxtypHaa cxemMa raiHH roTepuBa 


[lecuaHo-avleBpHTOBaNH YaCTb PIMH XapaKTepH3yeTCA CJIOXKHbIM MHHEpasio- 
ruueCKHM cocTaBOoM. Bpixoq u3 Hee TAXKEIbIX (pakKUMH C yeJIbHbIM BeCOM 
Oouee 2,9 Kome6erca oT 0,28 Wo 7,91%, a B OTACJIbHBIX CyUaHX MocTuraer 
46,6% (3a CueT 3HauHTeJIbHOrO COepxKaHHA Tuputa). C mepecuerom %*e Ha 
nopody B WeJOM comep?KaHve UX B PIMHax u3sMeHseTca OT 0,001 no 0.2%. 

Cpe TeppHreHHbIX MHHepasoB BenyutuMu (>> 10%) sBaatorca uepHbte 
PpyAuble MHHepatbt (17,73% *), mousur (19,4%), myckosur (14,5%), raay- 
KOHHT (17,25%), muput** (24,32%); Kk BropocTeneHHbIM MuHepaviam (co- 
epxkanHe 1—10%) ornocatca: rpanat (2,5%), pytua (4,7%), TYpMasuH 
(2,3%), macren (2,76%), anaras (1,4%), ragporerur (9,67%); K akteccop- 
HbIM MWHepasiam (cofepxanHve < 1%) MpuHaniexaT: 3enenaa cmo0gKa, 
6HOTHT, XJIOPHT, XJIOPHTOMA, MMKOTHT, KOPyHA, (JOOpHT, anaTuT, cHvIMMa- 
HAT, 3eJleHad poroBad OOMAaHKAa, rulayKoaH, 2HCTATHT, AHOMCHA, SUMMLOT, cTaB- 
pOJHT, THTAHHT. 

Jlerkve (pakilMH NecuaHO-aJleBpHTOBOK YacTH TIMH Zo 70% npexcraBse- 
Hbl MOyOKaTaHHbIMH 3epHaMH KBapia. B nogquHHeHHOM KOJIMueCTBe B HUX 
UPHCyTCTBYIOT: TosleBbie wMaTbl (MO 25%), KpeMenb (0 1,5%), MycKoBuT 
(10 5%) u sepHa rlayKoHuTa (10 6%, JIMItb B CMHHIHbIX o6pasitax mo 60% ). 

TeppureHHbI MaTepHaJl, 10 BCeH BepoATHOCTH, O6pas0BaH 3a cueT mecT- 
HbIX PaHee OTOMKCHHBIX OCAMOYHBIX OOPAasoBaHHi, NOMBeprulMxcaA MepeMBIBY 

“ Jano cpequee coxepxKanve MMHepaloB B THKeNbIX (pakiHsax. 

; Coglepk anne TEPPHTeCHHbIX TAHEJIbIX MHHepaJIOB TaHO 6e3 yueTta NupHuTa. 
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M MepeOTOACHHIO B M€3030HCKOe BpeMA, a Take 3a C4eT MIpMBHOCa ero 
OTKYyla-TO ¢ tora. 

5. XHMMKO-MMHepaJorvyecKHMH M CreKTporpaduyeckumu uccAeqOBAHHA- 
MH B COCTaBe TBepHOH (asbl TMH YCTaHOBMeHO MpucyTcTBue cweLyIoulUXx 
prementor =H, Li, B, C..0, F Na, Mg, Al, Si, PLS, K, Ca, Ti, V, Cr, Mn, 
meant. Cu. Ga, sr, Zr Ba. W, Be. 

Cofep2kanve Belyummx slemeHtop (6e3 O nu C) cuenyioulee (B Bec. %): 
pe 2/24, Al 11531, Fe 4,04; Ti 0,52, Ca 0,41, Mg £26, S (0,54, Mn’ 0,024, 
0,015. 

M3 o6mlero uncula OTMeYeHHbIX 9/IEMeHTOB HO KMaccuukauun A. E. Pepc- 
Mana (4) OTHOCATCH: K aKTHBHBIM MurpaHTam 20, K MavloaKTuBHbIM 5, x 
HeakTHBHbIM 2. CpeHee cofzepxxanue AlsO3 B rorepuBCKHX riMHax, 0 WaH- 
HBIM 31 aHamusa, 21,58%. 

6. YcOBHA 3aJleraHHA TIMH, UX PayHuCTMYeCKad XapakTepucTuKa, COCTaB 
KOJIIOHHO-MCIeEPCHBIX H CHHTeCHETHYCCKHX TAXKEJIbIX MHHEPpaJOB UM reOXHMH- 
yeCKHe OCOOeCHHOCTH J[alOT BO3MOXKHOCTh PpaCCMATPHBATb POTePHBCKHe LVIHHbI 
KaK MOpPCKHe OOpa30BaHHA, BOSHHKINMe B YCJIOBHAX CPaBHUTeJbHO MeJIKOBOJ- 
HOrO SIHKOHTHHEHTAaJIbHOrO MOPS. 

7. Munepasoruyueckui cocTaB HW reOXHMHYeCKHe OCOOeHHOCTH roTepuB- 
CKHX TIMH OMpeeJIAIOT pA HX CHeuMPuYeCKHX CBOHCTB, Kak, Hallpumep: 
TyronwaBkOcTb (TeMMepaTypa MWlaBJeHHA IHH MocTuraeT 1420°), o6e3xu- 
PHBaIolily!o CMOCOOHOCTb, BOMOCMATyalolve CBOHCTBA. 


TeosornyecKHH HHCTHTYT lloctynuso 
Ka3aHckoro dusuana 3 XIE 1953 
Axajemuu Hayk CCCP 


UHTHPOBAHHAS JIMTEPATYPA 


1H. T. 30H0B, Teonorua Tatapcxoh ACCP u upuaeratomleh TeppHTopuu B mpeye- 
nax 109-ro aucta, 1,1939. 2? E.B.Munaanospck uit, OvepK reonoruu cpefqHero HW HHK- 
Hero Tlopomxps, 1940. 3 JI. M. MuponoapcKus, H. M. Kospasun, JAH, 70, 
Ne 3 (1950). 4 A. E. Pepcman, Teoxumna, 2, 1934. 
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Jokaagn Akayemuu Hayrx CCCP 
1954. Tom XCV, N 1 


rEOAOrHA 


K. M. CHPOTHH 


O BO3PACTE TPANMNOB BACCEHHA CPEJ.HEFO TEYEHHS BHJIIOA 


(ITpedcraszeno akademukom C. H. Muponosom 11 I 1954) 


Cpequ nopod, NpHHuMaiouix yyacrue B (bOpMHpoBaHHH ceBepo-3anas- 
Horo Kpblia JleHo-BusmolcKoH BnaquHbl, OOJIbIyIO pOdb MrpaloT OCHOBHbIEe 
H3BeP2KeHHbIe NOPOAb! — AnaOasbl, HasbiBaemble Tpannamu. J[ua6a3p wMpo- 
KO paCMpocTpaHeHbI Ha OFPpOMHOM I1pocTpaHcTBe Mexzypeyba Jlenpl u 
EHvceaA WM 3aHMMAalOT MIPeHMYLLeCTBeHHO TOCHOACTBYIOUIMe BbICOTHI, HpoOpbiBasn 
M NepeKpblBad OcaouHble oOpa3oBaHua. 

Uccueqopanuamu 1951—1952 r., oxBaTuBiiumu paiion or c. Cyntapa na 
BOcTOKe JO ycTba p. UnpKo Ha 3anage, 3aTparuBaeTcaA CaMaA BOCTOUHAaA 
yacTb Tpalmoporo Moa, orpanuyenHasd 116° BocrouHow omroTb. K BocroKy 
OT yKa3aHHOro MepusvaHa HaOmoaloTrcaA 2—3 NOKaJIbHBIX BbIXOJa HHTPy3uUB- 
HbIX TpammoB, a K 3analy (uKcHpyloTCA HaHOONbIIMe MOWakA Ux pacmpo- 
CTpaHeHHa. 

V3 ocaouHbix OTJIOXKeHHH, PaSBHTbIX B 9ITOM PaHOHe, OTMeYeHbI Kap6o- 
HaTHble TOpOAbl HW2KHerO H BepXHero CHJIypa H MecyaHO-raJIeyHble MOpPOsbI 
Me€pMU, TpHaca UM topbl. O B3aHMOOTHOLICHHAX TpallnOB HM OCAaMOUHbIX TOLL, 
a Take O BO38pacTe TpammoB cpequ reovloroB, padoraBliMx B OacceliHe 
p. Busioa, qo HacTOAUero BpeMeHH HeT eMHOrO MHeHUsA. Hexoropple uccule- 
mopateiu (1, 2) ompeemxioT BO3paCT TpallmoB Kak JOIOpCKHH, Apyrue (°) 
OTHOCAT (OpMHpoBaHHe UB3BePKeHHBIX TeJl HeKOTOPbIX  pasHOBHAHOCTeH 
(MRHJasleKaMeHHble H [pyre 1HaOa3bl) K MOCelopCKOMy BpeMeHH. 

Ham novlepple Ha6JIOMeHUA O B3AHMMOOTHOLICHHH TPallloB C OCaOUHbIMH 
MOpOMaMu yCTaHaBJIMBawr CJleLyrollee. 7 

1) Tpannb mpopbipaloT H TepeKpbiBaloT KapOOHaTHble Hoposbl CcHJypuH- 
ckoro BOspacTa, OOpa3yA MexKIIacTOBble HHTPy3HM C TepMaJIbHbIMM KOHTAaK- 
TaMH B BepXHeM H HH2KHEM 3abOaHax. 

2) Buenpsacb MexKLY CHJIYPHHCKHMM M3BeCTHAKAMH M Te€pMCKHMM Mecua- 
HHKaMH, Tpalmbl ClaraioT MexK*OpMAaLMOHHble 3asle*KU OMATb-TAaKM C «rops- 
YAM» KOHTAKTaMM B OCHOBaHHH HM KPOBJIe H3BeP2KeHHbIX Tell. 

3) B Tex cayyaax, KOra Tpallbl, MpOpBaB cuJlypuuckHe Mw MepMcKue 
OOpasOBaHHA, CAMM MepeKPbIBAIOTCA HMWKHCIOPCKHMH OCAMOUHIMH OTJOAKe- 
HUAMH, HaOsOMaeTcA «ropaAuHH»> KOHTaKT C IlepBbIMH WH «XOJIOMHbIM> KOHTaKT 
¢ MocieqHumu. Kpome Toro, B 3THX MecTax y TpanmoB Koe-re CcOxpanseTca 
cTeKIOBaTad My3bIpHcTad KOpouKa. 

Takum 06pa30M, BbIBOZ O Bospacte Tpammos B Oacceitue p. Busmioxn Hanpa- 
WHBaeTCA CaM COOOH — OHH HUMEIOT TepMO-TPHaCOBbIM BO3pacrT. 

Mocrvmna0 


26 X 1953 


LIMTHPOBAHHAA JIATEPATYPA 


1E. C, Bo6un, Mas. ITPY, 49, Ne 2 (1930). 2 B. H. 3pepes, Mss. eos. kom., 
36, Ne 1 (1917). 3 A. T. Peoncuunknuit, Mss. Peos. xom., 37, Ne 1 (1918). 
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Aoxnxagn Axayemuu Hayx CCCP 
1954. Tom XCV, N 1 


MHHEPAJIOIHA 


C. HW. BEPXHH 
PEHTTEHOPPAMMbI )KEJIESHCTO-MATHE3HAJIDHbIX CJIOTL 
(ITpedcrasaexo axademuxom JI. H. Mlep6axosom 7 I 1954) 


Hacrositlaa pa6ora nocBallleHa CBA3H XHMHYeCKOrO cocTaBa 2KeesHcTO- 
MarHe3HaJIbHbIX CUO € Pe3yJIbTaTAMH HX UCCeMOBAHHA PeHTTeHOBCKO-II0- 
DOUWIKOBLIM Me€TOLOM *. 

J{o loculeqHePoO BP€MCHH PeHTTeHOBCKHIi MeTOR MCCIeLOBaHHA He M03B0- 
MAI PasIMYAaTb OTCJIbHBIX MPEACTABUTeeH MKeJe3HCTO-MarHesHaJIbHOH rpyl- 
MbI COL BCeACTBHe OOJIbUIOTO CXOACTBa UX peHTreHorpamM. Mmerouueca B 
iMTepatype WaHHble ('°) Mo peHTreHOBCKOMY aHaJIH3Y CJION He CcomepxKaT 
yKa3aHHi Ha pa3sJIMYHA BHYTPH MarHe3HaJIbHO-KeNe3HCTOH Ppylilbl. 

Mcnoub30BaHHbli HAMH MaTepHad [WIA UCCJeLOBaHHA pesCcTaBsIAeT XMMH- 
leCKH OXapaKTePH3OBaHHble CJUObI: MecTOopowKAeHHHh CCCP u3 Kosmekwut 
SoTpyqHHKoB Mucrutyta reoslioruyeckHx Hayk u Munepasorvueckoro My3ex 
meat CCCP. 

B ta6n. | mpHBeqenbl! WaHHble BasOBOrO XHMUYeCKOrO COCTaBa HCCJeO- 
BaHHBIX CJIO, a Take HX CTPyKTypHbie Popmyvip. [lepecuer Ha cTpykKtTyp- 
Hble MOpMyJIbl CheaH HaMH MO Oe3sBOqHOMy BellecTBy. M3 mHTepatypbi 
(4) H3BeCTHO, TO CJIOAbI COCTOAT H3 TeTPadAPHYeCKHX CJIOCB, CTPOAIMMXcA 
<aTHOHAMUM C KOOPAMHAWHOHHBIM uncom 4 (Al, Si), u okTasapuuecKHX c0eB, 
STPOALMMUXCA M3 KAaTHOHOB C KOOPAMHAWMOHHEIM uncom 6 (Al, Mg, Fe**,Mn, 
Ti u gp.). Ppynny Ouoruta Ha3sblBaloT MarHe3HaJIbHO-2*KeNe3HCTOH BCE ACTBHE 
JOJIbIIOH POJIM, KOTOPy!O B Heli HrpaloT MarHHii WM *XWese3s0, Apyr Apyra u30- 
Mopduo 3aMeulaiousue. IIpeo6ananue B pellieTKe caiomn Mg qaer eli Ha3Ba- 
que (pJIoronHTa, COOCTBeEHHO 2%e OMOTHTOM IIPHHATO HasblBaTb CJIOAy ¢ mpe- 
6laaHveM B ee pelleTKe Fe’. M3 ta6n. | BuyHO, KaK H83MeCHUMB KAaTHOHHDIIt 
SOCTaB B TeTpadTpHyeCKUX CJIOAX UCCJICLOBAHHBIX COA. Hac B RaHHOli pa6o- 
re HHTepecoBayIO BJIMAHHe U3MeHeHHA comepxaHua Mg u Fe” B_ pelietKe 
JO, Ha WX peHTreHorpaMMBI. 

Bsarble [Id peHTTeHOBCKOTO aHaJM3a CJIOAbI, He HMCIOWMe MeCXaHHuecKHX 
IpuMeceli, TU[aTeJIbHO pacTHpaJIMcb B araTOBOH cTymKe. PacrepTbiit OOpasell 
JUHObI HaOMBaJICA 3aTCM B TOHKOCTeCHHBIM KOJWIONMEBHII KaNWAp B BUDE 
ToNOuKa TomLMHOH 0,5 mM. IlomnyyeHHbIii TakKHM OOpa3s0M CTOJIOHK TMOMe- 
WaJicd B WeHTpe KaMepbI "wuaMeTpoM 66 MM H ULeHTpupoBasica. McrouHHvkoM 
I3VYYCHUA PeHTTeHOBCKHX Jyuel cilyxHIa TpyOka BCB c xxeuesHbIM aHo- 
[OM. DKCMOSHUMA CbeMKH OAHOrO OOpa3ua cocTaBasa 20 vac. Pacuer sMHUH 
iHTepdbepenuuu Besca m0 Popmyle Byspda — Bperra c BBefeHvem monpaB- 
“ Ha TosluHy crolOuKka. MurencuBuocTb JIMHMM uNTepdepeHuHU onpeye- 
{qlacb BU3yaJIbHO MO NATHOAIbHOH IIkKaJe. 
8B ra6s. 2 npupeqenbl WaHHbIe Me2KIWIOCKOCTHBIX pacCTOAHHH WCCJleOBaH- 
{bix CIO], a TAK%Ke MHTCHCHBHOCTh JIHMHHH HHTepepeHUAH, COOTBETCTBYIOWUX 
THM paccTOAHHAM. 

Visyuenue noJly¥eHHbIX peHTreHOrpaMM M CpaBHeHHe HX Mery COOO! HO- 
<agbiBaeT HapsAy C OOJIbIIHM CXOMCTBOM MOABJICHHe OTJIMYHTEJIbHBIX YepT. 
JonocTaBJIeHHe JaHHbIX Pe€HTTeHOBCKOrO aHaJIH3a C XMMHYECKHM COCTABOM 


* Pa6oTa MpOBOMMUIACh |B PEHTeHOBCKOH abopaTOpH OTAeMa NeTporpahun OCaTOuHbIX 
opox Teonormueckoro wHcTutyta Axayemmu nayx CCCP. 


A 
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Ta6auna ft 


XuMU4eECKHH cocTaB HM CTPYKTYPHHe POPMYIB cCAW] 


NN o6pasnoB 


105 106 B 


SiO, 39,12] 38,91} 36,84} 37,10] 37,80] 36,33] 35,66] 34,60] 33,66; 3 
mIGOs es 2091 4 00) Aled 0) ee ees 1,40} 0,30 
AJl,O; 17,44| 16,53] 17,00) 17,20] 17,46] 21,78} 21,23] 18,86] 24,88} 20,88 
Fe,O3 2,03) 2,04 2,32] 4,74] 4,56, 2,57] 3,08] 4,29) 5,51] 8,93 
FeO 1,88} 41,46] 7,70} 8,30} 7,72! 16,16) 16,26] 22,54] 16,67] 21,56 
MnO = | 0,05| 0,47) O,43. 0,05) 0,49) 0,28) 4538)/02.7el sees 
MgO 25,37| 25,45] 22,0 | 21,00! 21,80] 7,29] 9,04) 4,55] 2,78) 0,55 
CaO 0,23] 0,19] 0,641] 1,09] 0,64] 0,46} 0,42) 0,47]/ 0,20) 0,36 
Na,O 0,57} 0,28! 4,00] 0,78} 4,00) 0,24) 0,68] 0,17] 0;80) 0588 
K,O 8,74} 9,84] 8,78] 8,60] 8,20) 8,82} 8,41] 7,64) 6,50} 7,04 
= Ate OOO rE rl seece So eeuigle -ae au |) eb efe O,.56MT 020m 
H,O 0,30} 0,67/ 0,43} 0,35] 0,27] 0,44] 0,48} 0,63] 4,96] 0,38 
H,O+ 3,18], 3,04) 4,65! .1,67| 4,60] °2,67| 2,74) 3,43) 4,94) S20 
| ; 
x 00,99 9,9 a, 9,69 9,4 ies 20, 10f10, 79 29,7210, 1 
z | 
az Si 2,751. °3,54| 2,011 -2,70| 2,74 2,772, bate, 00d 
sos Al 4,25) 50,46)" 4,391 430/429) 4,331 44814010) *25 201 ae 
a Fe: Se | eee ee Gee Se ye = = 0,28 
& 
z Al 0,18} 0,88} 0,19} 0,16 | 0,93 | 0,64 | 0,26 | 0,74 | 0,08 | — 
p Fe: 0,05] 0,09} 0,12} 0,10 | 0,09 | 0,13 | 0,15 | 0,26 | 0,33 | 0,28 
5 Fe: 0,12} 0,09} 0,48] 0,49 | 0,46 | 1,02 | 0,95 | 1,56 | 1,13 | 4,38 
E Mn Fi} 1 0,091) <2 — a OL sO. O2 gino mam 
5 Mg 2,581 2, 78]> 2,321 2,28. | 2,35 | 0,88 | 0;95-1-0,05.1.0,030n0,00 
Ca 0,01) — | 0,05] 0,009} 0,005} 0,03 | 0,03 | 0,005) — j 0,08 
s Na 0,07] 0,35] 0,44] 0,09 | 0,09 | 0,03 | 0,05 | 0,02 | 0,04 | 0,09 
5 K 0,79} 0,94) 0,79] 0,79 | 0,75 | 0,86 | 0,75 | 0,96 | 0,68 | 0,68 
Ti — | 0,09} 0,04} 0,005|'0,0551 — | — | — ]0,04 |-0,0m] 


. 
~ 
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CIO, MOKA3bIBaeT 34BUCHMOCTb OTparKalollel CNOCOOHOCTH OMpeesIeHHBIX u 
MJIOCKOCTeH OT COCTABa KaTHOHOB B OKTASTPHUeCKUX CJIOAX. | 
Tak, oOpasypt NeNe 48, 260, 1, 2, 3 comepxar B mecTepHoit KOopAMHaLUT 
or 2 no 2,78 MarHus; coyepxKaHve Fe*’ B To %xe KOOpAMHalluu y STUX 06- 
pasioB Kome6metca oT 0,09 no 0,49. ma sTHx cao Ha peHTreHorpamMaxy 
IIPHCYTCTBYIOT BTOpad u TpeTbA (doo. UM dito) MMHMM. SHaYeHHA CoOoTBeT- 
CTBYIOULHX 9THM JIMHHAM Me XKIVIOCKOCTHBIX paccTOAHUH KONeOIoTCA OT 4,76 
mo 5,12 A ana doo. u or 4,50 no 4,66 A naa dijo. MnrencuBuocTh ux He3Ha 
YUTeIbHa HM YBeIMYMBaeTCA C YBeIMYCHHeEM COMepKaHuA MarHusn. Y oOpas 
nop ci1on NeNe 105, 106, B, 443 u 445 comepxanHue MarHua B WecTepHoi 
KOOpAHHauHH KoseOsetca oT 0,03 no 0,05; kommuectBo »#%e Fe** mocrurae 
1—1,56. Ha pentrenorpaMMax 9STHX COZ BTOpad WMHUA (doo4) OTCYTCTBY} 
eT, a TpeTbaA JMHUA (di19) OYeHb CMAOOM MHTCEHCHBHOCTH HMeeTCA TOJIbKO 
o6pasmos B u Ne 443 u coorserctayet 4,49 A. O6pas3en Ne 445 B ormuuue o1 
Ipyrux cio, He comepxuT Al B okTas—puuecKom culoe. Becb ero aIOMHMHUIih 
pacmovlaraerca B TeTpadpHyeCKOM cJlOec, MONOIHAA «RePpUuUUT» KpeMHUA) 
PeutreHorpaMMa 9STOM CJIOAbI XAPAKTepH3yeTCA, NOMMMO OTCYTCTBUA Ha Heli 
BTOPpOH M TpeTbei JMHUN, 3HaYeHHeEM doo2 = 9,56 A u ymMenbIeHHem oOulell 
MHTCHCHBHOCTH. } 
He kacasitb XapakTepHCTHKM MH H3MeCHEHHA peHTTeHOrpaMM MarHesHaiib} 
HO-OKEIC3HCTHIX CIO, B WeOM, MbI OOpalllaeM BHHMAHHe. Ha NOBeMeHHe BTO)F 
poli u TpeTpeit (doo, Hu Gi1o) MMHUM UHTepdPepeHuMH B 3aBHCHMOCTH OT CO! 
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Tep2KkaHiv B ux pemerKe Mg nu Fe - Moxkuo ciopMyMpoBaTb CJlesyroulyto 
3ABHCHMOCTb: 4eM OOJIbIe ComepxKaHHe Mg u MenHbllle comepxKaHHe Fe*’B pe- 
WeTKe CJIOMbl, TEM OTParKalollad CMOCOOHOCTh OMpeeJICHHbIX IJIOCKOCTeli 
6ouJIble H, HAOGOPOT, 4eM OoOvIbUIe cowepxKaHve Fe" u MeHbille coqepwxKanne 
Mg, TeM MeHbIlle OTPaxkalollad CMOCOGHOCTh TeX KE CaMBbIX IVJIOCKOCTeH. 
QTa 3aBUCHMOCTb BbIpaxKaeTCH B MHTCHCHBHOCTH BTOPOH HM TpeTbeH JIMHHI 
HHTep(bepeHUHH Ha PCHTTeHOrpaMMe CON HU ABIACTCA CICACTBHEM pa3JIMUHOH 
CNOCOOHOCTH WarHHaA W Kee3a PacceHBaTb PeCHTTeHOBCKHe JIyUH. 


Tloctynuo 
29 XII 1953 


IIMTHPOBAHHASA JIMTEPATYPA 


1Y. TU. Ceguenk uu, Pestrenorpaduyeckue Ta6IMubl Ad ONpeAeeHHA KOJWIOKA- 
HbIX MHHepasos mous, 1941. 2 A. K. Boanppes, B. WM. Muxees, Tl. A. Kosa- 
eB MU gp., Sam. JieH. ropH. uH-Ta, 11, B.2;13, B. 1 (1988). * G Nagelschmidt, 
Zs. t._Krist:, 97, 6 (1937). 4A. F. Berextun, Munepanorua, M., 1950. 
5. Il. Tpuropbes, 3an. Bc. Muu. 06-Ba, 64, Ne 1 (1935). © 0. MW. Cepnwuen- 
KO, JAH, 59, Ne 3 (1948)... 7 FE. ®. Anexceesa, A. K. Bongppes, San. Bc- 
MHH. 00-Ba, 64, Ne 1 (1935). 


Jlokuayer Akayemun Hayx CCCP 
1954. Tom XCV, N 1 


MHHEPAJIOrHA 
B. C. BACHJIbEB 


MOPJLEHHT B ME30-KAMHO3OHMCKHX OTJIOKEHHAX HADKHEFO 
NOBOJDKbA WH 3ANAXHOFO KA3SAXCTAHA 


(Ipedcraereno axademuxom A. I. Berexruroim 7 I 1954) 


Ileppbie aHHble 0 HaMYHN B OCAaNOUHbIX MOpomax WeoluTa, MpuHayve- 
2Kallero K rpylme MOpAenuTa, ObwIM OnyOMKOBaHbI H. B. Peurapten (4). Ona 
ykKa3aJla Ha IWMpoKOe pasBuTHe ero B OTJIORKCHHAX MaTCKOrO Apyca HU HeKO- 
TOPbIX TOPH3OHTax TaJleoreHa Ha BOCTOUHOM CkKIOHe Ypavia. 

O6pa3o0BaHHA WeOMTa OObIMHO TIPHYpOUeHbI 3ecb K MecuaHbIM NOposaM, 
Mle OHH COCcTaBJIAIOT NO 70% OTMyYeHHOH TOHKON pakwuu (Cc AuaMeTpoM 
oxouio 0,01 mm). H. B. Penrapren cuutaet, uTO MOPAeHUT B STUX YCJIOBHAX 
ABIACTCH AYTHPCHHbIM IIPOLYKTOM, BbILeIHBINMMCA H3 BOJHbIX PpaCTBOPOB B 
CBA3H C TaJIbMHPOJIM30M aJIOMOCHIHKaTHOMO TeppHreHHOrO MaTepHaua. 
OcHOBHBIM HCTOUHHKOM CHOCa ePO MOPIM ObITb adiby3HBHble MOpoxb Tuna 
TarHOKIa30BbIX MOPPUPHTOB, UIMPOKO Pa3BHTbIX BAOJb BOCTOUHOFO CKIOHA 
Ypasa. 

Hammume MOpReHUTa KaK BTOPHYHOTO MHHepaJia YyCTaHOBJeHO TakxKe 
E. I]. Epmososoli 8B necuaHo-aJleBPHTOBbIX OTJIOXKCHHAX MMOMeHa H OJHTOLe- 
Ha [py3uu, rae OH CONpoBoxmaeTcA JPyrHMH ayTHreHHbIMH MHHepaslaMu: 
KaJIbILMTOM, JOJIOMHTOM, aHaJIbI[MMOM, MHHepadlaMH XJIOPHTOBOK IpyMMbl, BOT- 
HbIMM OKHCJIaMH *KeJlesa, MAMCOM, KBapueM. IlosBIeHHe WeOJIMTa HU XJIOPHTOB 
RB Ha3BaHHbIx mopozax E. I]. EpMosopa cBxa3biBaeT co C1a60 LLeJIOUHBIMH BO- 
JaMH, MpOHHKaBLIHMH MO TpelHHaM pa3JIOMOB M3 TIOMCTHIAIOWLHX MeJIOBbIX 
mopon, OoraTbix TyPOreHHbIM MaTepHaJIoM. PopMupoBaHHe MOp/leHHTa, MO 
ee MHeHHI0, IPOHCXOAUIO Mp HeEBbICOKOH TemMepatype. 

[lpopemenuble Hamu UCCAeMOBaHUA WVIMoB OcaouHEIx Mopog IlopomxKps, 
Jlona u 3anagHoro Ka3axcraHa NO3BOJIWJIM yCTaHOBUTb HaJHuHe MOpseHUTa 
BO MHOTHx CBUTaX Me€30-KaliHOSOlCKoro 9TaTla OcaqKOOOpa30BaHHaA. 

MopfeHur HaMu BCTpeyeH B (OpMe MHKpycTalM B KaBepHaxX HW KHE- 
BOJDKCKUX HW BEPXHEBOJKCKUX (POCtPOpuTOB 10%KHee r. Cpi3spanu, y c. Karimyp. 
TaM Ke OH BXOJMT B COCTAB BepXHeBOJIKCKUX TeCUaHHKOB COBMECTHO C OMa- 
JOBhIM It@MeHTOM TOCJIeqHHX. 

MopgenuT B (bopMe KpHCTaJJIHKOB HeH3MeHHO OTMeyaeTCA B OMOKOBHL- 
HbIX MecuanHKax un (octoputTax v3 BepXHHX TOPH3OHTOB MOBOJKCKOFO abOa 
paliona YapaHoscka, XBasbiucka, BoubcKka, CapaTopa, a Tak#Ke K Wry OT 
Caparosa B Bogocbope pp. Menzpequun mu Xonpa. B sTHx Noposax OH UH- 
KPYCTHpyeT MO/bIe KAMEPHI palHOJApUl, OOpasyA HapOCcThI! Ha WX CTeCHKAaX 
WIM 3aNOJIHAA UX B BULe ryOuaTou Macchl. MopzeHuT BXOJUMT MB COCTAB TINA 
Tex 2%e PopH30HToB TJoBoumKcKoro abba. 

B orsoxKeHHAX CaHTOH-KaMMaHa K Jory oT CapaToBa B palone c. 3ouo- 
Toe W B CrTamMHrpamcKoH O60. MOpAeHHT TakxKe MHKpycTupyeT KaMeph 
PalMOJApWl B KPCMHHCTHIX MepredAX HM OMOKAX, HO, MOMMMO TOPO, BXOAUT B 
cocrap TIMH, Yepemyrouluxca c 9THMM Topomamu. Ha wre CramMurpaycKoll 
O6J., Tle OTIOKeHHA CaHTOH-KaMMaHa MpeACTaBAeHbI Wo TMpeHMylilecTBy 
TAWHACTHIMM TOpOaMu, MOPMeHUT MpucyTCTByeT B HHX B OOWIbHOM KOJIMYC- 
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cTBe. OH pacMpoctpahen TakxXe B ONOKOBAAHEIX mecuaHMKax H KpeMHHCTbIX 
rvIMHax MpovJelicKOH CBUTbI H WapMiuncKoro sapyca CrammurpaycKoro [Io- 
BOJDKbA. 

IIpucyrcTBue ero Kak CyUeCTBEHHOTO KOMMOHeHTa YCTaHOBJeHO H B IIH- 
Hax cpefHero 90NeHa OMOeHCKOrO paliona (Bomopasqen pp. JKaHHb u 
Yartipubl). Sqecb OH paccedH B Hopomax B PopMe OYeHb MeJIKUX TaOsMTYA- 
TbIX KPUCTaJJIMKOB HJIM UX CPOCTKOB. 

@MopMa HaxOX%KMeHHA MOPACHHTa B Moposax NOKasblBaeT, ITO BO BCX 
CJYYaAX OH CBASBIBACTCA C TIPOWeCcaMU, MpoTeKaloulaMu 1H60 B CaMOH BOU- 
HOH Cpefe SMMKOHTHHEHTAJIbHbIX OacceHoB, JIMOO B TIPpHOHHOU 30He H B 
CBexKeOCaKICHHOM OCagKe. TakoBa Mpupofsa eno HHKpycTalun B docdopu- 
Tax c. Kauimyp u paliona p. Wuopau, rae:oH BbIAeIAJICA paHbllle, 4eM BTO- 
PHUHDIM KaJIbUMT, 3alOJIHAIOWMH Te Ke KaBepHbl. MopseHuT, UHKpycTupyto- 
IM KaMepbl paquOJIApuli B OMOKaX, ABJIAeTCA BTOPHYHBIM, HO BCerga Oovee 
paHHHM, YeM XaJILeOH, B KOTOPOM KPHCTaJJIMKH ero HepeKO OKa3bIBalOTCA 
Kak Obl 3€XOPOHCHHBbIMH. 

B rJIMHMCTHIX TOpOfax aJlbO6a, CaHTOH-KaMMaHa HM OJIMPOWeHa Ha3BaHHbIXx 
paHOHOB MOPJeHUT JOJI2KeH ObITb OTHECCCH K CHHTCHETHYCCKHUM OOPas0BaHHAM 
WM, HECOMHCHHO, Ob OTJIOKeH Kak NepBHYHbI OCawOK. OHaKO He HCKJIIO- 
YeHa BO3MOKHOCTH, ITO B psaye cuTyyaeB (IHHbI 9OWeHa 9MOeHCKOTO pahoHa) 
HW 3eCb MOPACHHT YaCTHYHO OTHOCHTCA K MpOMYKTaM paHHeno AMareHesH- 
ca — TaKOBbl Me@JIKMe CpOCTKH ero, paccesxHHble 'B riHHax. TaOJIMYKM MOpze- 
Huta, oOJleKalolive 3epHa KBaplla B NeCuYaHbIX MOpOax, TaKKe OJKHI ObITb 
CBASAHbI C PaHHHMH CTaqMAMM WMareHesuca ocayKa. 

Co3qaeTca BievaTJIeHHe, UTO-B SBOJIOWMH fb perdi ee ar ea mpo- 
mecca aJIbluMcKOro 9Tala MOPAeHHT, KaK HM TlayKOHHT, BMeCcTe C OMaJIOBLIMH 
nopowaMu WpekcTaBJAJIH 3aKOHOMepHy!o accolMaluio, OOA3aHHY!O CBOMM pa3- 
BHTHeM OOULMM IIpHunHaM, OepyllHM Hayao OT OMOXHMHUCCKHX cee 
PpasBUBaBUIMXCA B INHKOHTHHEHTAJIbHBIX OacceHHax. 

IlocKouIbKy MOPJCHUT B CBOCM PasBHTHH OXBaTbIBaeT Gosree IM pOKMH ape- 
al cauwh Mo HX TIyOMHHOCTH 4eM, TlayKOHHT M Wake ayTHreHHbI onal, 
MOXKHO MOJlaraTb, YTO KOeOaHHA B eNO COMeEpKaHHA B MOpOMaX MOPJIM BbISbI- 
BaTbCA, B YaCTHOCTH, KOJIeCOaHHAMM Ha MopcKoro OacceliHa. B oco6o ueTKoL 
(bopMe STO HaOuIlOMaeTCA B CaHTOHe-KaMMaHe, Pe PHTMbI IpAMOHM CJIOMCTOCTH 
OOyCJIOBJICHbI YepeOBaHHeM OMOK, OeAHbIX MOPACHHTOM, HM Meprewel HM TJIMH, 
coyepKalllux ero B OOMJIbHOM KOVJIMUeCTBE. 

Ilo MHKpOCKONOM MOpyeHUT ycTaHaBJMBaeTCA 0 SUDIHE HORACE 
TOH (OPpMe KPHCTAJVIMKOB C IPAMOYFOJIbHBIMH OYVePTAHHAMHU, pexKe Cc cierKka 
CKOWCHHBIMH yrvlaMu, HaJM4HIO WITpuxoB cnalHocTtH mo (010) mu Hu3sKOMy 
MOKasaTeJio IpeOMMeHHa. PasMepbl KpHCTaJIJIMKOB B TIMHaxX OOBIMHO H3Me- 
PAIOTCA ThICHYHBIMH JOJAMM MUJWJIMMeTpa, B ONOKaX — COTHIMH JOJIAMH, B 
ocoputax OCTHraiwT eCATHIX WONeH MuWIMMeTpa. Bomee KpynHble Kpu- 
CTaJWJIMKM B WWIMdax us @ocopuTos c. Kauinyp Obiwiu 3aMepeHbl c omycTu- 
MOH B STHX YCJIOBHAX TOUHOCTHIO MOM MUKPOCKONOM UV NOSBOJIMJIM yCTAaHOBUTb 
HavIMunve CUeLyIOUlMx panel: 


Vunexcst rpaneli varanasi ae ie 
(001) : (204) 61,3 9 63°4’ 
(001) : (204) 66,9 4 66°8’ 
(201) : (201) 51,8 3 50°42’ 
(450) : (450) S144 4 ae 0 
(010) : (450) 63,7 2 bo? 28" 


B ocratke nocle pacTBopeHua tbocdoputa B 10% comsHOit KucnoTe u NO- 
cilenyioulero (PpPaKUMOHHOTO WeHTPHPYrupOBaHUA B TAKEO RKULKOCTH MO*K- 
HO ObIIO BUT XOPOWO OPOpMCHHbIe KPUCTAWIMKU M [py3bl KPpUCTAJIMKOB 
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MOP/eCHHTa WM yCTaHOBMTb HeKOTOpble HX (u3H4eCKHe cBOlCTBa. OHnu oKa3a- 
JIMCh CJCTYIOWMMMU: yeJIbHbIM Bec 2,126, NoKa3aTeJIb Mpemomsenua 1,472— 
1,475, mBolinoe yyenpeOMJeHHe Ca60e, TREPMOCTbh 6u3Kaa K 4, cralikocrTb 
mo (010). Mepex nasnpyol Tpy6Kol ¢ Tpyqom onnaBiserca B Tysbipucroe 
CTeKIO, OKpalluBalollee WwIaMA B KEITH WBeT HaTpuA. B 3anaaxHHOh Tpy6- 
Ke BbI-eIAeCT BONY. 

Ha OcHOBaHHM 3/102%KCHHOrO MO2KHO BHICKa8aTb MHCHHe O UpesBbIualiHO 
OONbUO POM MOpeHHTa Kak BBICOKOAUCHepcHOrO MOpomoobpasyrowse;ro 
MHHepasa, BXOAAULeNO B COCTAB MHOFHX TIMHHCTHIX HW YaCTbIO M@CUAHbIX OTVIO- 


2KeCHHM Me€30-KaHHO30A, OCOOCHHO aCCOMMUPYIOIWHx c calwueli KpeMHUCTHIX 
mopod. 


CapaToscKuit rocyqapcTBeHHblii YHUBepcHuTerT lloctymui0 
um. H. I’. UepupnmescKkoro 14 XII 1953 


UHTHPOBAHHAA JIMTEPATYPA 
1A.T. Berextuu, Munepanorus, 1950. ? A. H. Buuuea 1, Ontuyeckaa Mu- 


wepanorua, mep. c anra., 1953. ®H. C. Moposos, JAH, 87, Ne 2 (1952). 
4H. B. Penyrapreun, JAH, 48, -Ne 8 (1945). 
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Hokaagn Akagemun Hayr CCCP 
1954. Tom XCV, N 1 


ITETPOTPA®HA 


r. Tl. KYPOUKHH 


CKAPHbIl B KEMBPHUCKHX NOP®HPHTAX XPEBTA 
BOCTOYUHbIN TAHHY-OJIA 


(ITpedctaezexo akademuxom JI. H. Wep6axosoim 30 XII 1958) 


Mutpysusypie KOoMMIeKchI xpe6Ta Bocrounpili Tanuy-Oja u ux crpaturpa- 
(pHuecKoe pacwleHeHHe paspaOoTaHbl B pxARe pabor 3a NocwesHHe rogp (!5). 
ABTOpbl 9THX paOoT OTMe¥aIOT IHpOKoe pacnpocTpaHeHve HHTPy3HBHbIxX 
Mopoy B Mpesesax xpe6ta Bocrounoro TaHHy-Oua. Bueapenve aprouuKcKHx, 
mo JI, H. Jleonrbesy, rpaHHTOHOB OTHOCHTCH MM K LpeBHeKaJleqOHCKCMY 
(peqroTiaHCKOMY) TeKTOreHesy, © KOTOPbIM reHeTHYECKH CBAZAHO KesesHoe 
H CBHHIWOBO-IMHKOBOe OpyeHeHHe xpeOTa, a TakxKe IWMPOKOe pasBUTHe CKap- 
HOBBIX TlOJIeH B IPMy3HBHOM TOJIULe KEMOPHA, BKTIOUAIOL[eli OTICIbHbIe JIMH3bk 
KapOoHaTHbIx mopoy. Ilo nerporpadumeckomy cocTaBy JIeKOKpaTOBble apro- 
JIMKCKHe TpaHHTOHAb, BbISBaBLIve Tpowecc CckapHOoOoOpa30BaHUA, OTHOCHTCA 
K THY KBaplleBbIx nopdupos. Bo3yelictBue ux Ha BMelalolllve NOPOAbl MOKeT 
ObITh OOSACHEHO TEM, YTO WeEHKOKPaTOBble KBapU-NOpupbl ComepxKaIH OOJIb- 
I0€ KOJIHYeCTBO JIeTYYHX BOOOMLe H BOLI B UYACTHOCTH, ABJIAIOULeHCA, Kak 
U3BeCTHO, CAMbIM TIOJ[BH2KHbIM KOMIIOHEHTOM B TIpolecce CKapHHpOBaHHA BMe- 
ILalOllWx MOpok. ITO MpeAnoOReHhe OCHOBbIBACTCA Ha TOM, UTO CIeKTPaJIb- 
HbIM aHaJIH30M B CKapHHpOBaHHbIX MOpoax YCTaHOBJIeHO IIPHCYTCTBHe raJinsA,. 
BaHaMuA, Me, WHHKa, MapraHia. B oTeJIbHbIX OOpa3ilaxX CKapHOB OTMe- 
YaIOTCA JIMHHU CTPOHIMA HW KOOAaJIbTA. 

B pesyIbTate mpowecca OHMeTacoMaTO3a HaGJOMAaOTCA UeTbIPe 9yTalla 
oOpa30BaHuA CKapHOB ¢ SACHO BbIpaxXeHHbIM TlepeceyeHHeM OHOrO 9Talla 
mpyrum. IIpH sToMm oOpa3yloTcA pa3JIMYHbIe MHHepaJIbl CKapHOBOM 30HbI. 
B KOHTaKTOBOM 30He JICHKOKpaTOBbIX KBapl-OpPvpoB H BMelLaoOlLHX Nopdn- 
PHTOB HaGJOMaeTCA 30HAJIbHOCTb, KOTOPaA OOYCIOBJIeHa PAZOM dakTopos, 
a WMeHHO: 1) meTporpadbwuecKHM COCTaBOM BMelalollHx NOpox, MosBepr- 
WIMXCa 3aMellleHHI0; 2) TeKTOHHYCCKHMH HapyWIeHHAMH, CHOCOOCTBYIONIKMH 
MPOHHKHOBeHHIO TOCTMarMaTHYecKHx pacTBopoB; 3) OuMeTacoMaTHYecKHM 
MIpOWeCCOM, COBePUIMBUIMMCA B YCJIOBHAX DUPPepeHUnabHOK MOABHKHOCTH 
OTICJIbHBIX KOMMOHeHTOB. IlocIeqHu MOMYEPKMBAeTCA PasBUTHEM ITHLOSUTOB 
Kak 3a CueT PpaHHTOuOB, Tak W 3a CueT NOpUpHTOB, YTO MOXET ObITb C1e- 
CTBHEM JICCHMHIAUHA rpaHvTOHAOB uM Nop*upuTOB B YCJOBYAX MaJIOH To- 
IBY2KHOCTH TuiIMHO3eMa. [MMOreHHbIe MHHepavJIbl 30HbI CKAPHOB IipeCTaBJIeHbl, 
rlaBHbIM 0OOpa30M, Oe3BOAHbIMH H BOXHIMM CHIMKaTaMH, OKHCJIaMM KpeMHHA. 
Muuepasbl zpyrux rpynm 30Hbl — KapOouarTHl, cyibPUubl — UMeIOT BTOPOCTe- 
TICHHOe SHAYeHHe WIM WaxKe ABIAIOTCA STIM30qMueCKUMH TIpHMecamMu. Cymep- 
TeHHbIe MMHEPaJIbI B CKapHaX He TOJb3yIOTCA PasBUTHEM. 

[naBybiM MopomooOpasylOlluM MMHepasIOM CKapHoBbIX 30H Bocrouxoro 
Tanny-Oula 4 ero OTpOroB ABJIACTCHA 2KEMeSMCTHIM MPpaHaT pasJIH4YHOrO WBeTa OT 
CBeTJIOKOPHYHeEBOrO JO YepHoro. Becrpeyaiorca MeKue KPHCTaJJIbI rpanata 
C XOPOMIO O*OpMAeHHIMU OKTaIMpHueckuMu rpaHamu. IIpocmoTp cTpyKTyPHO- 
TEKCTYPHBIX OCOOCHHOCTEH CKAPHOB JaeT BOSMOXKHOCTh OTUCTIIMBO YCTAHOBHTb 
APKO BbIPaxKeHHble IpH3Haku SaMellteHHA OAHAX MHHepasiOB JIpyrHMy, 
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DopMUpOBaHHe CKApHOBOLO MOJIA XAPAKTEPH3YeTCA HECKOJIBKHMM 9TallaMu 
MHHepaslH3aluH: PpaHaTOBbIM, MAFrHeTHTOBbIM, KBapIeBO-KapOOHAaTHO-CyJIb- 
(@UAHBIM, KBapl-KapOoHaTHbIM. B nepBOM HHTCHCHBHOM MIpollecce 3aMelllehHA 
MIpaKTH¥eCKH BOSHUKAIOT MOHOMHHEpaJIbHble MOPOAHI THMa TpaHaTOBbIX CKap- 
HOB M pexke 2pyrue pasHopuaHocTu. Jlanee cekyeT MeHee WHTeCHCHBHBIM Mpo- 
wecc 2Kese3HOro 3aMeELCHUA, KOTOPbIN MpOABIAeCTCA B BbINaMeHHH MarHeTUTa 
WM rHMOreHHOro MaprTuHra. 

B 30He CKapHMpOBaHHsl BHICIAIOTCA TPH OCHOBHBIX, NO TeMIlepaTypHOMY 
pusuaky, Tuma mopox: 1) BblcokoremmepaTypHbIli — rpaHaTOBO-MarHeTHTO- 
BbIli cKapH; 2) cpemHereMMepaTypHbili — MMpOKCeHO-rpaHaTOBO-SIMMOTOEbIM 
cKapH; 3) HH3KOTeMMepaTyPHbIli — 9IMMOTO-KaJIbIMTOBO-KBapUeBbI CKapH. 
B KaxKOM u3 HUX MHHepasooOpas0BaHve MpOHCXOMMO Ha OOJIbIIOM TeMIepa- 
TYPHOM HHTepBasle. HallpHMep, HapaAy C BbICOKOTeMMepaTyPHbIM TpaHaTOM 
HAXOQHTCA HASKOTeMMepaTypHblii KBapl M Apyrue MuHepasbl. Ilo cpacraHuto 
3epeH MHHepaJIOB KBapI, OTHOCHTCA K OOIee MO3HHeH reHepallun. 

CopMecTHOe HaxoxKeHve MepeuHCJICHHbIX BbILMIe MMHepaJIOB, NOBUAUMOMy, 
OOYCIOBIMBaeTCA ObICTPbIM MaweHHem TeMMepatypbl. IIpu KpucTasmusannu 
CKapHOBbIe NOpOAbl H3 pasHbIX MeCT xpeOTa u efo OTPOFOB, BHe 3aBHCHMOCTH 
OT HX THMOB, COMep2%KaT pasMuHOe KOMMUeCTBO 3sepeH MarHeTuTa. MaccuBHo- 
MIOTHAA PaSHOBUAHOCTb CKapHOBbIX TOPO HMeeT CAMBHOM XapakTep. 

MuxpocKkonuyeckoe H3yu¥eHHe CKapHOBbIX (rpaHaTOBbIX) MOpO WOKasbl- 
paeT aHaJlorMio MX CTpykTyp u TekcTyp. IIpH sToM HaOsOaeTCA 30HaIbHOe 
pactpeelenue MHTepPepeHUMOHHEIX OKpacok. MarueruT TecHo accomMupyeT 
¢ PpaHaTOM aHAPORMTOBOLO COCTaBa HM peKO C APYTHMH MHHepasaMw CKapHOB, 
B YaCTHOCTH C MOHOKJIMHHBIM MHPOKCe€HOM, AKTHHOJIMTOM, 9SIIHOTOM HM Jpy- 
ruMu. [maBHad Macca MarHeTHTa KPHCTaJWIH3yeTCA MO3%Ke MpaHaTOB, O 4YeM 
CBHJICTCJIbCTBYIOT ABHbIC WPHM3HAKH 3aMeLeHHA rpaHaTa MarHeTHTOM, BbIe- 
JIGHHe MarHeTHTa B MIpOMexXyTKax Mexk]y 3epHaMu rpaHata, HalMyHe KOppo- 
JMpOBaHHBIX MAPHeETHTOM PeJIHKTOB TOCJeqHeNo. 

OMUAOT, KPOMe MeTAaCOMATHUECKOTO TuMla, OOpasyeTcaA B Mpoecce 3amellle- 
HAA TpaHaTOB MU ApPyrux CHIMKATHbIX MHHepaoB IPPy3HBHbIX H MHTPY3HBHBIX 
MOopod. OMMAOT, KAK MHHEepaJ NOsAHeli TeHepallHu, pacnoJOx*KeH Mey 3ep- 
HaMH rpaHaTa w MatHerTuTa. 

H302%KeHHbIM BbIMe akTHUeCKHH MaTepHadl CBUJeTeIbCTByeT O MHOTFO- 
STAMHOCTH B OOPas0BaHHH CKapHOB MH YOeHTeJIbHO WOKasbIBaeT, ITO B IIPO- 
mecce CKapHooOpa3s0BaHHA 3HAYHMTeIbHYIO POJlb UIpadH THApOTepMaJIbHbIe 
pacTBOPbl, KOTOpble IIPOHHKaJIH MO Tpelj[MHHaM, 30HaM CMATHA HW WpoOmeHuA 
WM OKa3bIBaJIM CKapHHpyroulve BOsTeHCTBUA Ha OKpy2KaloulHe MOporpl. 

IIpuMepbl MHOrosTanHocTH oOpasoBaHva CKapHOBOrO mpomecca Ha6uI0- 
Warorca B Wpeyemtax xpe6ta Bocrounpii Tanuy-Oula, ero oTporoB u WeJIOM 
pale [pyrux MeCcT, YTO JOJKHO ObITb MIPHHATO BO. BHHMaHve Ip u3y4yeHHu 
CKapHOB B J[pyrux palvOHax, Pe WIMPOKO pa3sBHTbI Mpoleccbl CKapHoodpas3o- 
BaHHA BMELLalOUlMX NOPOL JIeHKOKpaTOBLIMH rpaHuTOuAaMA MpexroTMAaHACKOLO 
Bospacta. Tak Kak € MpoweccoM cKapHooOpa3s0BaHHA PeHeETHUCCKM CBAZAH PAL 
PYAHEIX MeCTOPpOXKeHHH, pellleHHe 9TOrO BOMpOca HMeeT OouIbIOe TeopeTHYeE- 
cKOe HW NpakTHyecKoe 3Ha¥eHHe Ip WouCcKaxX PyMHbIX MeCTOPOKTeHHH. 


CopeT 10 H3y4eHHIO NpOH3BORUTeIbHBIX CH llocrynua0 
Axayemuu Hayk CCCP 19 X11 1953 


UMTHUPOBAHHAS JIATEPATYPA 
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cep. reow., Ne 6 (1950). 4 JILH. JIeontpes, M. M. Mnmaros, JAH, 88, Ne 4 (1953). 
> JI. H, Jleoutpes, TAH, 91, No.5 (1953). 
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Hokaagn Akagemun Hayx CCCP 
1954. Tom XCV, No 1 


MAJEOHTOJIOTHA 


P. JI. MEPKJIMH 


O KOHKCKOM TOPH30HTE CEBEPHOFO NOBEPEDKbA 
KAPA-BOFA3-TOJIA HW O TIPHCYTCTBHM B HEM BE33AMKOBDbIX 
BPAXHONO LINGULA 


(ITpedcraerexo axademuxom C. H. Muponosom 3 1 1954) 


OTvloxKeHHA KOHKCKOrO TOpH30HTa Ha ceBepHoM moOGepexbe Kapa-Boras- 
Youa ObWIn BiepBble KOHCcTaTHpoBaHE! M. B. Baspynacom (') u B. II. Kouec- 
HHMKOBbIM (*,°). HccaeqoBanuamMu 1953 r. OblI0 ycTaHOBIeHO, 4TO Kak Ha 
CeBePpHOM, TaK H Ha CeBepO-3allagqHOM NO6epexbe Kapa-bBoras-loma KonKcKue 
OTJIOXCHHA MOMb3y!IOTCA WIMPOKHM pacnpocTpaHeHHeM; OHM XapaKkTepu3yrloTcs 
pH 9TOM MaJIbIMH MOL[HOCTAMM MH HepeAKO MOJHOCTHIO WIM YaCTHUHO pas- 
MBITHI MOCJeRyIouleH HHKHeCapMaTCKOH TpaHcrpeccueli, Tak, B palioue ObIB- 
ulero mpoMbiciia Uaraa HaOMioaeTca JHMM HEOONbIUON MpocIOH PomwaOBblx 
PaKYIUHUKOB, BbICTYNaloulHli XapaKTepHbIM KapHu30M. Ha pa3MbITOH MoBepx- 
HOCTH (ouazoBoro Clon BaleraloT JeTPHTOBble paKYLIHHKH, COep2Kalune, 
KpOMe HMKHeCcapMatTcKux Mactra cf. eichwaldi Lask., mepeormoxeHHbIe aapa 
Turritella sp., Barnea sp. H Apyrue KoHKcKHe dopmpl. Baus yp. Ua6ypun ua 
KaparaHCKHx IleCKax, MepeMOJIHeHHbIX PaKOBHHaMH IIpekpacHOl coxpaHHOcTH 
Spaniodontella gentilis (Eichw.), Mohrensternia grandis barboti Andrus., 
3auleraeT KOHTJIOMepaT € KPyMHBbIMH, MIOXO OKaTaHHbIMH, raJlbKaMM KaparaH- 
CKMX H KOHKCKMX Ile@CUaHHKOB HW U3BECTHAKOB, B KOTOPbIX COJepRaTcA OCTATKH 
paKOBHH TIOxof coxpaHHocTH. Bpillle cjleqywT CapMaTCKHe pakyWIHiKu 
c Mactra eichwaldi Lask., Cardium praeplicatum Hilb., u gp. 

B ormeibubix cily¥aaxX yaJiocb HaOl0qaTb Oovlee MNOJHbIe, BAXKMO 
YUeJIeBLIMe OT pa3MbIBa, Paspe3bl KOHKCKHX OTMOKeHuN. Tak, BocTouHee 
mM. Ka3ax Ha 8eJIeHOBaTO-CepbIX IJIOTHbIX rviMHax co Spaniodontella genti- 
lis (Eichw.) 3ameratoT CHH3y BBepXx: 

1. Bempie uw cBeTOcepble MJIOTHbIE MepreJH C MpOcIOAMH eTpuTa 
W pakyluHuka, cocTrosilero'43 pakOBHH kpynHbix douag Barnea kubanica 
Zhizh. u B. ustjurtensis pseudoustjurtensis (Eichw.), mepexogamine B CBeTJIO- 
3eyIeHbIe TVIMHbI ¢c MesKuMu B. ustjurtensis ustjurtensis (Bog.) mu peaKkumu 
Ervilia pusilla dissita (Eichw.), o6ule MoujHOCTHIO OKOJIO 5,5 M. 

2. Tipocno TeMHO3eJIeHbIX IWIOTHEIX aJICBPHTOBBIX TIMH C MHOTOUHCJIEH- 
HbiMu Aloidis gibba (Ol.), KpynHpimu cyaBieHHbiMu Gastrana fragilis (L.), 
Abra sp., Loripes niveus (Eichw.), Tellina cf. planata L., Aporrhais alatus 
Eichw. u Lingula menneri nov. sp. BepxHad yuacTb Mpocdoa mepenmouIHeHa 
apaMu KpyHHbIx pakopuH Cardium (Acanthocardia) cf. hispidum Eichw. 
MotlHocTb mpocsioa He MpeBblllaerT WouyMeTpa. 

3. Bplille CleMyloT %KeITOBATO-Oypble aJIeBPOJUTbI HU CBeTIOCepble MepreJy 
¢ TIOXO COXPaHMBIUMMUCA OTHeYaTKaMu wu Apamu Mactra sp. (cf. basteroti 
konkensis Sok.), Ervilia pusilla trigonula Sok., Abra cf. scythica (Sok.) 
MOILHOCTbIO OKOIO 2 M. : 

4, Jlanee, oTMedaach TOHKHM MpomlacTKOM MecKka C MeJIKOM TaJIbKOH, 
cleyioT pakyWIHUKV, U3BeCTHAKM MH TAMHbI ¢ OoraTol capMaTCKOl dayHol — 
Mactra eichwaldi Lask., Ervilia pusilla dissita Eichw., Tapes vitalianus Orb., 
Modiolus incrassatus Orb. u MH. Zp. 

(Woy) 


Ilo coo6ujenuio JI. A. Hesecckoit aHaJIOrHuHblli pa3spe3 Habs qaJica 
u K 3anany oT M. Kasax. TaM Ha MepreJax, NecuyaHHkax HW MecKax, MepenoJ- 
H€HHbIX paKOBHHamMu Barnea ustjurtensis pseudoustjurtensis (Bog.) u mapy- 
TMMH (PoulayaMu, Take OTMevaeTCA MPOCON TJIMHbI, COMepKaulWH MHOTOUHKC- 
JieHHble pakoBuHbt Aloidis gibba (Ol.), Abra alba (Wood), Cardium 
(Acanthocardia) cf. hispidum Eichw., Venus cincta Eichw., Nassa colorata 
Eichw., Aporrhais alatus Eichw. Borie cmemyer 3eueHOoBaTO-cepaa rvIHHa 
c Cardium (Acanthocardia) ex gr. paicicostatum Sow., Abra scythica (Sok.), 
Ervilia pusilla trigonula Sok., MomtHocTb1o oKowio 4 M. Ha rune 3avleraert 
HeEOOJbINON MpOcMOM KOCOCJIOHCTOTO raJIeyYHHKa MW paKyIIHHKa coepxKawlero 
Cardium ruthenicum Lask., Donax cf. dentiger Eichw., Tapes cf. vitalianus 
Orb., Ervilia pusilla trigonula Sok., Chlamys sartaganicus (Andrus.), 
Cardium (Acanthocardia) cf. andrusovi Sok., Natica cf. helicina Broc. u 
Turritella atamanica Bog. B rameunuke muoro pakospuH Nassa obliqua Hilb. 
Jlanee caemyer Tova MecuaHHKOB Cc JIMH3aMH CapMaTCKHX paKYyLIHHKOB, 
comepKallux pakopunn Tapes vitaliarus Orb., Mactra eichwaldi Lask., Ervi- 
lia pusilla dissita Eichw. u Donax lucidus Eichw. 

IIpupeqeHHble paspe3bl KOHKCKHX OTJIOXKeHHH MOSBOJIAIOT BIOJIHe OTYeT- 
JIMBO MpOCeqUTh yxKe OTMeYeHHbIe Aa YeTiopTa WH MpHiera‘oulHx OOsacTet 
TPH MOMTOPH30HTa KOHKCKOrO ropHsoHTa (°), OTBeYaIOlMe TpeM sTalaM pas3- 
BUTHA CpeAHEMHOMeHOBOTO. KOHKCKOrO Oaccelina. [lepppi moyqropH3s0oHT — 
(bomamopble WIM KapTBembcKHe (7?) COM, XapakTepH3ylollMeca aynHon, 
COCTOALLeH MpeHMylllecTBeHHO H3 (oula HW OYHb PeAKHX IPBHJIMH,— OTBe- 
yaeT MepHOAy BOSHAKHOBeHHA HeycTOMynBOH cBA3H TeTuca c paHee 3aMKHy- 
TIM KaparaHCKHM OacceliHOM, HaCeJIeHHbIM CHJIbHO CielvaJlH3HpoBaHHou 
SHAeEMMYHON (bayHOM MOJIJIIOCKOB, BbIMeplleH B pe3yJIbTAaTe MPOHHKHOBeHUA 
CPpeAH3CMHOMOPCKHX BOs. OHako, NOBAAHMOMY, OularolapaA HeyCcTOWYHBOH 
BHauvaJie COJICHOCTH HTH 3aTPYHEHHOMY JOCTYMY B IOXKHOPyccKHH OaccelH, 
mpocTupaBuulca oT 6eperos J[Henpa no ApasbcKoro Mops, B Hero elle He 
MOrIa MIPOHHKHYTb CTeHOoraJIMHHad cbayHa TeTuca vu B ITOM OacceliHe IIMpoKo 
Pa3MHOXUIMCh JIMUIb BECbMa IBPHOHOHTHbIe (hOabl, KOTOpble HACTOJIbKO 
PacIpocTpaHWJIMCb, ITO 3aCeJIMIM He TOMbKO MVIOTHbIC TPYHTbI, MPpHrogHEIe 
JIA CBePJICHHA, HO H MATKHE WIMCTbIe WH WJIMCTO-MecuaHble PpyHTbl, re OHH, 
BHILHMO, IIpOcTo 3apbiBaJIMCb WIM slexKasM Ha WHe. B pesysbTaTe Takoro O6- 
pasa %XH3HH BOSHHKJIM BUAbI (oval c TiawqKOH MacCMBHOH UH JIMIb cma6o 
SHAIOWLeH PaKOBHHOH. 

Bropolt noxqropH3ouT — capTarauckKHe clon (*) —orpaxkaer CyllecTBOBa- 
He KPaTKOBpeMeHHOrO 9Talla OONee YCTOMUHBOM CBA3H C OKeaHOM H BbICOKOM 
COJICHOCTH BON, MOSBOIMBUIeH MPOHHKHYTb B KOHKCKH Oaccelih MHOrOUMCeH- 
HbIM SJIEMeHTaM CTeHOraMHHOH (hayHbl MOJWIIOCKOB, HIIOKOKUX (MOPCKHX 
exe) HW MWJIeYeHOrHxX. OTOT NOMTOPH380HT HaHOoylee ycToH4uHBO HU OTUeTIIABO 
mpocsexkuBaetcsa Ha YctiopTe, re OH COMePpXKUT OONIbHY!O H pasHoobpasHyro 
(bayHy CTeHOraJIMHHbIX MOVJIJIIOCKOB 3allaHOcpeqH3eMHOMOpcKorO = (TOpTOH- 
ckKoro) THIa, B TOM YHCJIe MHOrHe BUbI, KOTOPble MOHbIHe XKMBYT B 3alaHoit 
yacTu ATjaHTuyecKoro OkeaHa HU CpeqH3eMHOM Mope. OslemeHTHI 9TOM cbayHbl, 
MHOra He MeHee MHOFOUHCJIeCHHbIe, HO, Kak TpaBHIO, HaxOMMbIe TOsbKO 
B HepeOTJOAKeHHOM BUe B BHIMee*KAallMX OTMOKCHHAX KOHKCKOPO WIN Cap- 
MATCKOTO APYCOB, ObLIH OTMCYCHHI PasIHYHBIMU UCCeqoOBaTelaMU Ha Cepep- 
Hom Kapkase (Hesnnnompicckas, Tympckaa), B SakaBKa3be (Kapramuuus), 
Ha p. Kouke 61m3 Sanlopoxba UH Apyrux yyacTKax GOacceitna. Hezapno creno- 
raJIMHHasd (bayHa B KOHKCKOM POpH3OHTe Oba HalieHa B palione Kaxosxn (7). 
B paccmoTpeHHbix Hamu pa3pe3ax IIpukapa6yrasba HamMM HaGstoOmamuch 
TOJIbKO CaMble IpHOpexHble WIMCTbIe (alu CapTaraHCKUX CJI0eB Cc O6enHeH- 
HoH (ayHo. Ho mpucytcrsue Venus cincta Eichw., Cardium cf. hispidum 
Eichw., Tellina cf. planata L., Nassa colorata Eichw., scrpeyaroumxcsa 
B OCaKaX TIP€HMYllecTBeHHO CTeHOraJIMHHOTO MIpOMCXOX*KMeCHHA, a TakKe 
HaXOMKAa JIMHPY. Ge3YCIOBHO MOATBEPALAlOT MIPHCYTCTBUe CapTaraHCKHX CJ10eB 
B 9TOM paitone. 
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Tpernii noqropusonr — BecedIaHcKue con (®). Cocras u XapaktTep ayHbl 
STHX CIOCB YKaSbIBaeT Ha NOCTeMeHHOe MpekpallleHve CBASH C OTKPHITHIM MOpeM 
HM HawaJlo Npolecca ompecHeHva Oaccelina. Maya BeceAHCKMX C1OeB Xapak- 
TePpH3yeTCH BbIMHpaHHeM CTeHOraJIMHHbIX 3JIEMeHTOB H MOABJICHHeM psa 
SHACMMUHBIX BALOB. Hexoropbie 43 HUX OaroapaA OMpesereHHoli SBpHOnOHT- 
HOCTH CMOIIH COXPaHHTb CBOe CYLeCTBOBaHHe elle H B MOCIeLyIOUleM TO 
BpeMeHH CapMaTcKoM Oacceline (Cardium praeplicatum Hilb. uw zp.) nau 
Aaa Havallo capMaTcKuM Buyam (Mactra basteroti Desh.— M. eichwaldi 
Lask.). UacTb sTHxX BHOB Xa TOMbKO B KOHKCKOM 6acceiiHe (Cardium 
andrusovi Sok., Venus konkensis Sok. u ap.) m He nepexua mpouecca 
AalbHelWero OlpecHeHusA, OypHO pa3BHBaBllleroca B CapMATCKOe BpeMa. 
ViMeHHO K MOMeHTY BEIMMPaHHA STO NOCTeAHell Ppylnb! BALOB H MpHypouena 
rpaHulla Me?Ky KOHKCKHM TOPH3OHTOM H CapMaTCKHM spycoM, rpaHuua 
MexK]ly CpeHHM H BEPpXHHM MHOIWeHOM Ha wore CCCP. B paccmorpeHubix pa3- 
pesax MepreJIM H pakywiHukH ¢c Cadium andrusovi Sok. um Ervilia pusilla 
trigonula Sok., HecoMHeHHO, OTHOCATCH K BBIIIeyNOMAHYTHIM BeCeIAHCKUM 
COAM. 

Bememcrsue Toro, YTO OCTaTKH TWwIeYeHOrHx IIpeMcTaBJIAIOT PpeKOCTb 
B HeoreHe tora CCCP u coBeplieHHO He ObWIM H3BECTHbI B KOHKCKOM ropH- 
3OHTe, WellecooOpa3sHo MpuBecTH OnMcaHve HaliqeHHbIX B KOHKe []puKapa- 
Oyra3bA Oe33aMKOBbIX OpaxHonol,. 


Tun“ xsacc BRAC HIOPODA 

Pon Lingula bruguiére, 1792 
Lingula menneri®* sp. nov. (puc. 1 Ha BKaelike kK crp. 77.) 
Lingwlha ait. dwmontier? Nyst. 192% Friedberg (1), crp.5, va6ae 1, bur. 1. 


Tun Bpuga. Ne 842/39-1 xpanurca B [laneonromormyueckoM MHCTUTYTe 
AH CCCP, m. Kas3ax, Kpacnopogckasa o61. Typxm. CCP. Cpequnit Muomen. 

JIuaruHo3. PakosuHa HeOoublliad, 20 14 MM, »%eNTOBaTad, poroBaa, 
OslecTAMLaA, OUCHb TOHKOCTeHHAaA, IIOCKaA, YJWIMHCHHO-OBaJIbHad, CyKeCHHaA 
M HEMHOrO 3aOCTpeHHad Y MaKYyLIKH, CJlerKka paclIMpeHHaa y sIOOHOro Kpaa. 
Bokosble Kpax MOUTH IIpAMBIe, JIOOHbIM Kpalt SaKpPyTJIeH, CMBIYHOM Kpalt yrvio- 
paTbiit. [loBepxHOCTb paKOBHHbI TlaKaa, WOKPbITaA TOJIbKO TOHKUMH KOHILCHT- 
PHYeCKMMH JIMHMAMM HapactaHua. Ha nepwctbepHunow YacTH PpaKOBHHbI C Tpy- 
JLOM 3aMeTHHI OUCHb TOHKHE PaHaJIbHble CTPylKU. 

Ha BHyTpeHHel cTOpOHe CTBOPOK BHHbI OTMeCYaTKH CJIOMKHOM CHCTeMbI 
MYCKYJIOB, COCTOAMeH U3 2 ap OTKpbipaTeJev u 4 Nap 3sakpbiBaTede, OMHaKO 
CTeMeHb HX COXPaHHOCTH He MO3BO/IAeT PasJIMYHTb UX TOUHbIe OYePpTAaHHA. 


Pa3Mepbl (B MM) Ne 842/39-1 Ne 842/39-2 Ne 842/39-3 
Aauna 10,0 9,0 43,0 
IUupuna 6,0 eo) 6,5 


Cpasuenue. B neorene Epponn, 4a, Nomwamyl, u Bo BceH AtsantTuue- 
cKo-Cpequ3eMHOMOPCKOH O6acTH, JIMHTyJIbI OYeHb peszKH. B npemenax HeoreHa 
CCCP jo cero BPpeMeHH ObIJIO H3BeCTHO eMHCTBeEHHOe MeCTOHAXOKeCHHe 
JMHTYJI B CPCAHEMHOMeHOBEIX JIMTOTAMHWeBbIX M3BeECTHAKAX OKPeCTHOCTE!! 
r. 3omouepa JIpBoscKolt o6. YCCP, orkyna PpuzSeprom Onima ommcaHa 
Lingula aff. dumontieri Nyst. Cyaa mo uso6paxenuio u onmcannio (11), 
yKpauuckas (bopMa HHYeM CYLLeCTBCHHBIM OT KapaOyrascKOH He OTIIMYAeTCH 
U, WO BCeli BUMMOCTH, OHM IpHHaqnexkaT K OAHOMY Buy. BaweKe Bcero 9TOT 
BH, Kak yxe Oblo0 oTMeyeHO puAOeproM, MOXOAUT Ha IVIMOWeHOBy!O 
L. dumontieri Nyst., nalimeuuHyto B Aurauu u Bespruu (°), HO 3aMeTHO OTJH- 
yaerca OT MOCJeLHero BUA MeCHbIIMMU pasMepaMH H Ooslee KOPOTKOM pako- 
BUHOL, SHaYHTebHO Oomee pe3KO Halll BU OTMMYeH OT CpeHeEMMOLMeHOBO! 


* B uectb B. B. Mennepa. 


Lingula. suessi, onucanHow J[perepom (!°) us Benckoro OaccetHa, HO BCTpe- 
yarollelica TakxKe B CpeqHeM MuoleHe CapauHun u Benrpuu u Tlo3qHee TMepe- 
uMeHOBaHHOH BL. dregeri Andreae (°). Oror nocweqHul BU XapakTepH- 
3yeTCH HaMUHeM Ha Hapy2KHOM MOBEPXHOCTH MATH TOHKMX peOpbillleK, pac- 
XOMAMUXCA PaHasIbHO OT MAKYIIKH, HW NPMNOAHATOM WeHTpaIbHOM wacTbIO 
PaKOBHHBEI. 

MectoHaxoxgeHue Hu MaTepHaagd. M. Kaszax Ha ceBepHoM 
6epery Kapa-Bora3-loma — 5 9x3. CapTaraHckKwe CJIOM KOHKCKOrO TOPH30H- 
Ta — CpeqHHH MHOIeH. 

YcuoBuax OOUTAHUA. CylllecTBeHHO OTMETHTb, 4TO B CpeHeM 
MvoleHe TypKMeHHH JIMHTYJIbI HaHeHbI COBMeCTHO C KOMIIJICKCOM MOJIJIIOCKOB 
Cpeu3eMHOMOpckKoro THMa, OOJIbLIMHCTBO BHOB KOTOporo OOuTaeT B Cpezn- 
3eMHOM Mope H ATwaHTHuecKOM oKeaHe MoHbIHe (Aloidis gibba (Ol.), Tellina 
planata L., Gastrana fragilis (L.)) uw He BcrpeyaeTcaA B Apyrux OKeaHHyeCKUX 
6acceltHax. Mexky TeM HbIHe JIMHTYJIbI Or(paHHUeHb!I B CBOeEM pPaciipocTpaHenuH 
TOIbKO 3allaqHoH yuacTbio Tuxoro uM BOcTOUHON yacTbiO MugMcKoro OKeaHoB, 
a B ATlaHTHueCKOM OKeaHe Tl0Ka He OOHapy2xKeHb!l. HecoMHeHHO, OLHAKO, 4TO 
B HeoreHe JIMHTyJbI 3acetamu u ATMAHTHYeCKYyIO OOACTb. 

PaccmMaTpuBad yCIOBHA OONTaHHA UCKONaeMOH CpeHeCMMOMeHOROM 
Lingula menneri, MbI MOXKeM YCTaHOBHTb, YTO XapakTep oOcagKa, B KOTOPOM 
3AXOPOHEHbI JIHHTYJIbI (MIOTHAA aJleBpHTMCTaA TIMHa), yKaSbIBaeT Ha MIMCTO- 
TecuaHoe HO, XapakTep 3aXOpOHeHHH MOJIJIIOCKOB B 9STOM CJl0e C O6eHMH 
COMKHYTHIMH HJIM pa3OMKHYTHIMH, HO He pasOMeWIMMUCA CTBOpKaMH, OpHeH- 
THPOBaHHBIMH Ooulee WIM MeHee MapaJJeIbHO MJIOCKOCTH HalllacTOBaHuA, Kak 
M CaM OCalOK, TOBOPAT O He3HAYMTeMbHOH MOABUXKHOCTH BOHOM Cpesbl. 
Kommuekc (bayHbl MOJWIIOCKOB, BCTPeYeHHbIi COBMeCTHO C JIHHTYsaMH, B CBOIO 
ovepeb, yKasbiBaeT Ha HeOoJIbliIve TILYOMHbI, BOSMOXKHO HEMHOTO MOHHKeH- 
HYIO COJIGEHOCTb (HO BepOxATHO He MeHee 28%) Hu HeCOMHeEHHO OarompuaTHble 
KHCJIOpOAHble ycuoBua. Takue yCJIOBHA, rae HeOobUIue PIyOHHbI COueTAaIOTCA 
C HJIMCTHIM PPYHTOM, c1a60 NOABHXKHOH BOAHOM cpesol u Clerka NOHMKeHHOM 
COJICHOCTbIO, HO C OarONpHATHHIM KHCJIOPOMHbIM pe2xXXHMOM, OObINHO xXapak- 
TePHBbI JWI NOJY3AMKHYTHIX OyYXT THMAa JIaryH C OTKPHITLIM BXOJIOM HM BJIMAHHeM 
mpHuinBa. Takue yCJIOBHA CyULeCTBOBaHHA, HECOMHEHHO, ObIIH OarolnpHaATHbI 
WIA MOC@ICHHA JIMHTYJ. 


[laneoHTOJOrHyecKu MHCTHTYT Mocrynuao 
AxayemMun Hayk CCCP 4 XII 1953 
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ornaygn Akafemuu Hayr CCCP 
1954. Tom XCV, Ni 1 


HNAJEOHTO/JIO‘HA 


H. YW. HOBOKHJIOB 


HOBDIE BUbI TABYCTBOPYATHIX JIMCTOHOrHX PAKOOBPA3HbIX 
M3 JLEBOHA IOXKHOM CHBUPH 


(IIpedctaezeno axademuxom E. H. Taenoeckum 16 XII 1958) 


Cpequ ZBYCTBOpUaTHIX JIMCTOHOTHX, COOpaHHbIxX MHOIO B 1952 r. B useMO- 
pOBCKOH HM KOXalcKoli cBHTax Xakacckol u TyBuucKkom AO, 6d6mbulaa uacTb 
OTHOCHTCA K HOBbIM BUaM, XapaKTePpHCTHKa KOTOPHIX WaHa HHxKe B ompele- 
JMTeIbHOH Ta6uue. Bce mepeyMcJIeHHbIe HUKe (POpMbl HMeIOT OHOPOHYIO 
MeJIKy!O COTOBHJHY!O AWEHMCTYIO CKYJIBITYpy, OlNpeesIAIOULyI0 UX CHCTeMaTH- 
yecKkoe MlovlomweHHe B Cem. Asmussiidae. 


TaOtuua ANA ONpeReneHuA ABYCTBOPUYATHX 
IHCTOHOTHX HAIECMOPOBCKOH 4 KOXAHCKOMH CBUHUT 
Resoua lOxHoH CuOupu 
Cem. Asmussiidae 


1 (2) Ha Optoummom kKpae HMeeTCH BOTHYTOCTD. 
Pog Ulugkemia * Novojilov, 1953 
2 (1) Ha 6OptoumHom Kpae HeT BOrHyTOCTH. 
3 (32) Maxyuiku pacnovoxKeHbl Ha cpeqWHe CNMHHOTO Kpan WIM MexKLy 
(CpeAHHOH HW KOHIIOM ero. 
4 (11) CrBopxn kapManooOpa3Hble; CUMHHOM Kpalt JWIMHHDbIM. 
Pog Asmussia Pacht, 1849 
5 (8) Maxyurku Ha cpeaquHe CIMHHOrO Kpaa. 
6 (7) CnHHHol Kpal paBeH BbICOTe CTBOPKM. 
Asmussia rotundula (Lutkevich) 
— Estheria rotundula: JItrxesuy, 1938, ra6n. 11, bur. 13—15. 
Koxalickaa cBuTa, paHcKoro apyca BepxHero jeBoHa. 


7 (6) CnuHHol Kpal OosIble BbICOThI CTBOPKH. 
Asmussia vulgaris (Lutkevich) 
—Estheria vulgaris: Jliorkepuy, 1941, ra6n. 1, bur. 15—I6. 
KoxalicKaa CBHTAa. 
8 (5) Maxyurku He Ha cpeqwHe cmMHHOrO Kpas. 
9 (10) Maxymiku Ha rpaHuye mepBol M BTOpoM TpeTH CIMHHOTO Kpaa. 


Asmussia membranacea Pacht 
—Estheria membranacea: Jliorkepuy, 1941, ra6m. 1, ur. 2. 
VUnemopopckad CBYTa %KHBeTCKOTO sApyca cpefHero JeBOHa. 


10 (9) Maxymxu ua rpaHune mepBpol uM BTOpOl YeTBepTH CNHHHOTO kpaa. 
Asmussia excentrica (Lutkevich} 


—Estheria excentrica: Jliorkepuy, 1941, ra6. 2, pur. cou. 
Koxalickaa CBUTA. 


-* Cemp BUOB STOO pola ONucaHEI B cTaTbe (*). 
459 


1] 
12 


13 
14 


15 


16 


ie 
18 


19 
20 


22 
23 


24 


25 


26 


fai 


L60 


(4) CrBopku He KapMaHOoOpa3Hble. 
(17) CrBopku, CKOlleHHbIe cnepequ Ha3al. 

Pon Erisopsis Raymond, 1946 
(16) Maxywkn 6.13 cpequHbI CIMHHOrO Kpad; Mepe@MHeECIMHHOH youl 
IIpAMOH. 
(15) SaguecnuHHoli yrom oKoso 110°. 

Erisopsis ujukensis Novojilov sp. nov. 
puc. 1, a. Unemoposckas cBvra. 32-4 KM Ha TpakTe Koi3bii — AOakau. 
(14) SanquecnunHol yrom 135°. 

Erisopsis impedita Novojilov sp. nov. 
Puc. 1, 6. Unemoposckas cButa. Pu. Bappik (eBbiii mpuroK p. Yayr-Kem 
usm cpeqHero Ennces). 

(13) Maxyuiku 6143 KOHIa CNHHHOrO Kpad; WepeAHeCNHHHOM yrou OOuIb- 
ie MpAMOrO, 3a{HeCMHHHOl OKOIO 130°. 
_ Erisopsis minusensis Novojilov sp. nov. 
Puc. 1, 6. Koxaiickaa cpura. P. Téa, npommp ysyca OnqanosBa, MepBblli 
CJIOH C JIMCTOHOrHMMH. 
(12) CrBopkw He CKOLIeHHEIe. 
(19) Crsopku okpyruible; CMHHHOM Kpal KOpOTKHH. 
Pog Brachystheria Novojilov, 1953 
Bepxusa MOJIOBHHa CTBOPOK BBIITYKJIa; CUMHHOM Kpal Ha KOHILax 3a- 
KPyrJIeH. 
Brachystheria orbiculata Novojilov sp. nov. 
Puce. 1, e. Koxalickaa cauta. P. Téa, npotuB yayca Oltganosa, 3-H con. 
(18) CrBopku He oKpyrvibie. 
(25) CrsopKku TpeyrouIbHo-cbepHyeckHe. 
Pog Trigonestheria Novojilov, 1953 
(22) Buicora paBHa WIM MOUTH paBHa JWIMHeE CTBOPKH; CMMHHOH Kpal 
paBeH BbICOTe; NaHOOJIbIad BbICOTa MPOTHB MaKyleK 
Trigonestheria timanica (Lutkevich) 
—Estheria timanica: Jliorxesuy, 1941, rab. 2, dur. 4, 6. 
Koxalickaa cputa. P. Tés, toxKHbIi cKoH Tr. Koxait. 


(21) Beicora MeHbie AJIMHbI CTBOPKH. 
(24) Bpicora BABOe MeHbIIe JIHHbI CTBOPKM; CIMHHOH Kpal paBeH BBI- 
cOTe; NepeqHAA HU 3aHAA BEICOTa (MpOTHB KOHILOB CMHHHOTO Kpaav) OH- 
HakoOBa; IlepeqHHH HW 3aHHH Kpax MpAMBIe. 
Trigonestheria kysylensis Novojilov sp. nov. 
Puc. 1, 0. Wnemoposekas cputa. 32-ii km or Kpi3pima Hua tTpaKkte Ko- 
3blJI — AOakau. 
(23) Butcora B 1,5 pa3a MeHbIle JWIMHbI CTBOPKU; CIMHHOM Kpali MeHbIUe 
BbICOTHI; MepeHAA BbICOTA OOJIbIMe 3aqHeiH; MepewqHH uM 3aaHMM Kpali 
BbIITYKJIBI. 
Trigonestheria kohaiensis Novojilov sp. nov. Puce. 1 
Koxalickaa cButa. P. Téa, nporusp yryca Olimanopa, 2-it caoi. 
(20) CrsopKu OBaJIbHOrO OvepTaHHaA. 
Pon Euestheria Depéret et Mazeran, 1912 
(29) Bbicora BaBoe MeHbille JWIMHbI CTBOPKH} MaKYIUKM pacmoJIoxKeHbl 
IIpOTHB IlepBOW TpeTH CNMHHOrO Kpawv; NepesHeCcNHHHOK wu BayHecnMHHO 
yIIbl PaBHbI H OOJIbIe IpAMONO. 
(28) Ilepeaquaa Bprcora OoJbile 3aHelt. 
Euestheria tuvaensis Novojilov sp. nov. Puc. 1, 920. 
Estheria pogrebovi: JItorkesuy, 1929, pars, ra6. 36, dur. 6a; 1941, 
pars, Ta6a. 1, cur. 5. 
Maemoposckas cButa. Py. Bappik. 
(27) IlepequHsaa Bbicora paBHa 3aHell. 
Euestheria consummata Novojilov sp. nov. Puce. 1, 3. 
Hiemoposckaa cButa. P, Téa, y yyca Unemoposa, 2-h colt pu. Bappix. 


nts 


H 


Puc. 1. Bce u300paxkeHux jaHbl Cc yBewMyeHHeM BO pa3. JiBycTBOpyaTble JHCTOHOrHE 
cem. Asmussiidae. a@—-Erisopsis ujukensis Novojilov sp. nov. Jlepaa crBopKa, rosoTun. 
Koa. IIMH Ne 753/50; 6—E. impedita Novojilov sp. nov. Jlepaa cTBopKa, rosoTun. 
Kom. TIMH Ne 752/6; 6—E. minusensis Novo]jilov sp. nov. Ilpapaa crpopka, roworum. 
Kona. IIMH Ne 751/197; 2 — Brachystheria orbiculata NovoJilov sp. nov. Jlepaa crBopka, 
romotum. Kowa. MMH Ne 754/265; o0— Trigonestheria kysylensis Novojilov sp. nov. 
Ilpapaa ctBopka, rosotunm. Kona. TIMH Ne 753/61; e — Tr. kohaiensis Novojilov sp. nov. 
Ilpapaa cTBopka, romotun. Koan TIMH Ne 751/221; oc —Euestheria tuvaensis Novojilov 
sp. nov. Ilpapas crpopka, ronotum. Korn. TMA Ne 752/22; 3—Eu. consummata Novo- 
jilov sp. nov. Jlepaa ctBopka, rosoTun. Koa. IIMH Ne 752/31; u—Eu. janovi Novojilov 
sp. nov. Ilpapaa crBopKa, rosotum. Koma. TMH Ne 753/121; « — Eu. hakassica Novo- 
jilov sp. nov. IIpaspaa ctBopKa, rosotun. Konan. IIMH Ne 751/263; 1— Pseudestheria 
extrema Novojilov sp. nov. Jlepaax ctrBpopKa, ronotun Koa. IIMH Ne 751/9; m— Ps. 
fallax Novojilov sp. nov. JJepaa crpopka, rosotun. Kon. IIMH Ne 752/12; 1— Ps. 
simplex Novojilov sp. nov. Jlepaa crpopka, rouoTun. Koaa. MMH Ne 751/99. o — Spha- 
erestheria celsa Novojilov sp. nov. Jlepas ctsopka, ronotun. Koa. MMH Ne 751/337 


29 (26) Buicora 8 1,5 pasa Menbue AWIHHBI CTBOPKH;, MepeqHaAd Mu 3aHAn 
BbICOTa PaBHBl. 
30 (31 ) Maxyurku PacHONO*KeHbl MPOTHB '/4 WIMHbI CHMHHOTO Kpas; meper- 
HHH HW 3aHui Kpad Moura MpsMple. 
Euestheria janovi Novojilov sp. nov. Puc. 1, wu. 
linemoposckas cara, 32-i% KM or Kpi3pia Ha Tpaxte Kui3pi1 — Adakan. 
31 (30) Makyuiku pacnonoxenn 61M3 cpequHE! cnunHoro Kpad; Mepequuit 
HM 3aMHWH Kpad SHaudHTeIbHO M CHMMeTPHYHO BBIIYKUEI. 
. Euestheria hakassica Novojilov sp. nov. Puc. 1, x. 
Koxalickaa cputa. P. Téa, mporus yayca Oiimanopa, 3-fi cso. 
32 (3) Maxkyuiku Ha kKoHWe cnMHHOoro Kpaa. 
33 (42) Beicora crpopKH MeHbIe JWIMHBI. 
Pog Pseudestheria Raymond, 1946 
34 (37) Ilepequasa Bpicora paBHa wm NOUTH paBHa 3asHell. 
35 (36) Bpicora BaBoe MeHBIIe LJIMHBI CTBOPKH; OproulHOl Kpa mouorui. 
Pseudestheria extrema Novojilov sp. nov. 


Ta6Oauna 1 


Pa3smMepbpB rOTOTHNOB HOBBIX BH]OB 


| Pa3Mepbl B MM 
os 
eS o o 
= gue | 25 | 
9 HO = | 5.8 | £2 8 
fe) 25 ei a Ba ae a, 
HasBaHue BHIOB = 2 = 3 a S - OO 5 2 g 
5 eee | 8 Siisea a= ae 
(ous) x S) = 25 i ae = 
=e ges = § a8 eo Q 
Be eee el 2 see eet) os 
en ~aeR =) O00 O56 a 
Erisopsis ujukensis Novoj. .... . 4,6 eo DA | 42 SA || 129 ANS 
Er. impedita Novoj. eee HEA Dt i | B52 A Ib OD | 27 
mieeuiinusensis NOVOj. . o-. = .. . Dao Nee A | Bat POs) | aL say, 0) 
Brachystheria orbiculata Novoj.. . = — 2,0) | 52 — OTS rae: 
Trigonestheria kysilensis Novoj. DA O59 Theo WN AND) 3,06) 4) 1,80 28 
iieekohaiensis Novoj. . -2- 3 5 = — — TES) 2) O57 — 1,46 | 40 
Euestheria tuvaensis Novof™ ....| 4,2 | 1,2-| 4,8 | 2,4 | 3,50 | 2,00] 2 
Eu. consummata Novoj. ...... Bale 2,4 BA I Ba Pro | AO | Bis) 
Eu. janovi Novoj. : : 5) oa, 1,0 dO. |) 350 DACs | GEA 27 
us hakassica Novoj.. . =... - 52 2,0 WO | AA AW | 1.59 | Bs 
Pseudestheria extrema Novoj. 3,4 = GLO a) B52 OFOOM | 41, 37.525 
Ps. fallax Novoj. Br ise Boh — DS Iai OOO E 1 Oy Be 
OmotinplexeNOVOjzn i). = - Bits — Ay |) el DCO |) a ear ale 
Sphaerestheria celsa Novoj. 2S — Ate {| “Ae ONOOR Me OSs mea0. 


Puc. 1, 2. Unemoposckas cputa. P. Téa, y yryca Unemoposa, 2- con c 
JIMCTOHOPUMH. 
36 (35) Bpicora mMeHee YeM BABOe MeHbIUe WIMHbl CTBOPKH; OprlouiHon 
Kpal BbIMYyKJIBIH. 
Pseudestheria fallax Novojilov sp. nov. 
Puc. 1, w. Unemoposckas cputra. Pu. Bappik. 2-4 clow Cc JIMCTOHOrMMH. 
) Ilepequaa BbicoTa He paBHa 3aHel. 
38 (41) Ilepenuaa Bpicora Oomplle 3aqHeH. 
39 (40) Ilepequaa Bpicora OoubIe 3aMHeli MOUTH BABOe; MepeqHeOpiollHan 
YaCTb CTBOPKM OTTAHYTa Bileped — BHHS. 
Pseudestheria simplex Novojilov sp. nov. 
Puc. 1, 4. Unemoposcxas cputa. P. Téa, y ytyca Mnemoposa, 4-H coli c 
JIMCTOHOTHMH. 
40 (39) Tlepequaa Bpicora Ooubilie 3aqHeli HesHaYHTe/IbHO; OpIowiHon Kpai 


OTTAHYT BHU. 
Pseudestheria pogrebovi (Lutkevich) 


11 WAH, 7. 95, Ne 4 161 


—Estheria pogrebovi: Jliorkepuy, 1941, ra6a. 1, dur. 4- | 
HaemoposcKkas CBHTA. 
41: (38) Tlepeauss Bbicora MeHbIle 3alHell; OprowHoli Kpali MOJOTHii. 
Pseudestheria plicata (Lutkevich) 
— Estheria plicata: JIorkepuy, 1941, ra6n. 1, dur. 10, 11. 
JKUBETCKHH SIpYc. 
42 (33) Bptcora cTBOpKH paBHa HJIM MOUTH PaBHa JVJIMHE. 
Pog, Sphaerestheria Novojilov, 1953 
Bplcora CTBOPKH paBHa OKOJIO 5/g ce AJIMHBI; 3aqHecmuHHON yrom 130—140°. 
Sphaerestheria celsa Novojilov sp. nov. Puc. I, o. 
Koxaiicxaa cputa. P. Téa, y yayca Oligqanosa, 7- coi; mpoTus r. Koxaii 
Ha p. Tée, B 4-m cJoe. 
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Comparat. Zool. Harward College, 96, No. 3 (1946). 


NONPABKY 


B cratpe H.W. Hosoxnsospa «J[ByctBopyatTbie aMcTOHOrHe pakOOOpa3sHbie EBOHA 
KypckoH o6nactu», JAH, 19538, tr. XCI, Ne 4, crp. 947—948, nomymenbl oneyaTKu: 
1) Ha crp. 948, ctpoka 27 cpepxy BMecto (Ta6a. 1, mur. 7—8) untatp (puc. 1, 7, 8); 
Ha puc. 1 BMecto 8 yuTaTb 9, BMecTo 9 4nTaTb 8; 3) B MOACHeHHM K puc. | B CTpoKe 
3 CHH3y BMecTO: JleBbie 4untaTb: IlpaBpie. B zapyrok ctatbe: «Hospi komMueKc AByCTBOp- 
YaTbIX JHCTOHOrUX M3 eBoHa Kapa-Tay (UnmKentcKaa 060. Kasaxckoh CCP)», JAH, 
1953, tT. XCI, Ne 5, crp. 1207, B 3armaBun B CKOOKaX 4UNTAaTb: KOxKHOKaBZaXxCTaHCKand O6u1- 


B cratpe H. MW. Hopoxanaosa«lepppie Hax02ku ABYCTBOPYaTHIX JIMCTOHOUX B OCTpor- 
CKOH CBATe Kysoacca», JAH, 1953, 7. XCII, Ne 4, na crp. 828 B o6o3HayenuM puc. 41 
AAA CpeqHeH Purypbl HWAHETO pAa BMeCTO € 4UTATb 3 M 3 MOMCHATH MeCTAaMM C OK. 


Horaage Akagemun Hayr CCCP 
1954. Tom XCV, Ni 1 


: UATOMOTHA 


O. A. BACHJIEBA 


M3MEHEHWE HYKJIEMHOBbIX KUHCJIOT B XOJLE 
ONJIOMOTBOPEHUS Y TOPOXA 


(ITpedcrasnzexo axademukom A. JI. Kypcaxoeoim 11 I 1954) 


B Hacrosltee BPCMA MOXHO CYHTATh TBepO YCTaHOBJICHHEIM yuacTue 
puOouykenHosol (PHK) u ne30xcupnOonyKteunopoli (J[HK) xucnor nupw 
CHHTe3e OeIKa B 2XXHBOTHBIX H paCTHTeIbHBIX oOpraHHsmax (13, 9, 8, 3, 20, 19), 
IIpo6memMa CHHTe3a HYKJICHHOBLIX KUCJIOT B xXORe SMOPHOHAbHOTO pasBUTUA 
MHTepeCcOBala MHOFHX aBTOPOB, HO MOJIYYCHHbIe pe3yJIbTaTbI BCe elle Mpo- 
THBOPeYHBbI HW He LalOT ACHOTO NpeACTAaBIeHHA O MyTAX CHHTesa. 

B nociequee BpeMA Ha PALe X2KUBOTHBIX OOBEKTOB ObIIO NOKasaHO (14, 16, 7), 
4TO B Mpollecce OMJOROTBOPeHHA HU 2MOPMOHAMbHOTO pasBHTHA OpraHHu3Ma 
HYKJICHHOBbIe KHCJIOTbI TpaTATCH TPH CHHTese OesIKa UM B CBOIO OUepelb MO- 
ryT CHHT€3HPOBaTbCA XKHBBIM BelllecTBOM. Borpocy o MyTAX CHHTe3a HyKJen- 
HOBBIX KMCJIOT y PpaCTeHHIi B Mpolecce ONJOAOTBOPeHHA H NOCBALLeHa HacTOH- 
wax padora. IlonyTHo B Heli BbIACHAIOTCA HEKOTOPbIe CTOPOHbI Mponecca 
OMJIOAOTBOpeHHA. 


MatepHad u MeTOANKA 


MccueqoBaHua TpoBosusucb Ha ropoxe copta MocxoscKxon 116. Jaa uc- 
CJlelOBaHHA H3MCHEHHH HeOMOLOTBOPeHHOrO 3apOMbIeBOTO MeLIKa B CBA3K 
c ero cTapeHHeM I[BeETKH KaCTPHPOBaJIMCb B COCTOAHHHM 3e/eHOrO OyTOHa. 
B 9ToM cuJlyyae 3aBA3H (PUKCHPOBaJIHCb Cpa3y HM Yepes 2, 5, 8 He Nocae 
Kactpaunn. Jia u3y4eHHA NpOWeccoB, Pa3sbIFpbIBAaIOWHXCA B OMVJIOLOTBOpeH- 
HOM 3apOJ[bILIeBOM MellIKe, 3aBA3H UBeTKOB, He NOABepraBUIMxXcA KacTpalun, 
uKCHpoBaINch uepes 8, 12, 24, 48, 72, 96, 120 u 144 uac. nocme Hauasa 
upeTeHua. B kayecTBe :ukcaTOpOoB ObIJIM UCMOJb30BaHbI %UAKOCTh Kapnya, 
cMecb (OpMaJIMHa, YKCyCHOM KMCJIOTbI M ciupTa, a TakyKe 96° cnupT. 3a- 
JMBKa IIpOBOAWJIacb B Mapaduu. Cpe3p TomuHHoK 10—12 » o6pa6arTprBa- 
uch 10 MesbrenHy c NOAKpacKoOl JIMXTTPIOHOM WIA OOHapyxKuBaHuA JLHK u 
MeTHJIOBbIM 3CJICHbIM C MMPOHHHOM fia BHInBIeHHA PHK. Uactb mpenaparos: 
o6pabaTHIBasacb no Bpamie (mMogupuKkayna Pocxuna). Ilocue Trakou o6pa- 
OOTKM HaOJIOLaslacb TOJbKO OKpacKa AMepHOrO MaTepHaJia MeETHJIOBBIM 3eJIe~ 
HIM. 


Pe3y1bTaTH UCCUIeEROBAHHH 


A. CohepKauHuwe HYKACHHOBHIX KHCJIOT B 3apoazume 
BOM MellIKe JO OHJOMOTBOPEHUA. SapozpmeBLI MelOK JO 
OMMOLOTBOPeHHA OKpallIMBaeTCA MMPOHHHOM B KpacHblt uBer. B mouoBoM 
amlapate HW MOuJApHbIx ampax PHK Oompule, weM B KJeTKaX MHTeryMeHTa 
cemamioukH. IJo Mepe cTapeHuaA AMeKIeTKU HaOJOMawWTCA OTYeTIMBbIe H3- 
MeHeHua B CcOnepxKaHuu JIHK. Tak, aqpo Mouoso AlWeKMeTKM He aeT pe- 
akuuu DempreHa (puc. 1), T. e. OHO ABJIACTCA JIMHHHOBBIM 10 TepMHHOJOrMH 
O. B. Jlenemmucxot. Kak u3BecTHOo, 9TO XapakTepHO JIA Aep MOJIO[bIX 
Kaetok. Ha Matepvasie, (UKCHpOBaHHOM yepes 2 AHA MOCJe KaCcTpalluH, B 
Ape AWWeKIeTKH OTIETMBO Bugub ripioKu JIHK, KouuuecTBo KOTOpBIX BO3- 
pacraer 110 Mepe CTapeHua slineKneTKu (puc. 2). BmMecte c Tem NousapHple 
apa ocTawoTcd Bcerla aXpOMATHHOBLIMY, a Apa CHHEPMHy\XpOMaTHHOBHIMH, 

KaprTuuy pacnpegetenua JIHK B amgpe aAlueKeTKH, CylecTByIOUly!lo Ao 
OMMOLOTBOPeHHA, HeKOTOpble aBTopbl, HanpuMmep B. E, Kosmos, TomKyloT kak 
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KapTHHy accHMuJAuuUN cnepMusa. Ilo Kosnosy, cnepMul MocJle BXOMeCHHA B 
apo oOpasyer O6ycopuguyio HuTb. Ha caMom jee CTPyKTYypbI, OMMCbIBAeMBIe 
NO], STHM Ha3BaHHeM, COOTBETCTBYIOT rubloKam JIHK, comepxalelica B ape 
AMWCKICTKH elle WO omMOROTBOpeHuA. Hapactranue KomnuectBa JLHK B sampe 
AHMCKICTKH 10 Mepe ee CTapeHHAH MOXKHO CBA38ATb C TeHETHYCCKHMH \aH- 
Hpimu—€i8, ©, 2, 5), co- 
rulacHO KOTOPbIM BO3- 
pacTHoe cocToAHHe 
AMUeKJIETKU IIPH ckpe- 
UIMBaHHH CKa3bIBaeTcA 
Ha pe3yJbTaTaX OMJO- 
HOTBOpeHuA. KoHeuHo, 
mpomecc omJOLOTBope- 
HHA OOYCJIOBJIUBAeTCA 
MHOrHMH (akTopaMyH, 
HO, BePpOxATHO, OTCYT- 
CTBHe WIM MpucyTcTBHe 
NHK ps sampe salte- 
KJIGTKH UMeeT 3Haue- 


DuCamlens IMmeBbIH MelwoK. Mosoyaa atueksetKa. apo HEB mIipQHeeC Os 
ean NOJApHbIe Apa Ss poaTucnne: SAmpa site [OAHOK 8 acCCHMMIAIHM | 
rH. XpOMaTHHOBbIe. Oxpacka MeTHATPIOH-IMpOHNHOM. tamer. | 
Ox. x 7, 06. um. 90 B. Usmenenuan 
H y K I @ 4H HOBDIX | 

KHCIOT B 1pomecce ONAOROTBOPeHUA. B MbWbWeBOM 3epHe 
oOHapy2xKeHa Oa30uJIMA He TOJbKO B IJla3Me, HO H B CHepMuaxX. IIpu mpopa- 
CTAHHM MIbIJIbIeBLIX TPpyOOK B CTOJIGUK NecTuKa H MOJOCTh 3aBA3H HabwmrOMaercs 

HepaBHOMepHoe paciipenemenve PHK, Ho comepxxaHve ee He M3MeHHeTCA 
tlocsze BXOXKeHUA TIbIIbILeEBOH 
TpyOKH B 3apObILeBLIM MEWOK 
ee la3Ma OKpalllMBaeTCA VH- 
reHcuBHee. OtToT (akT MOKa3bl- 
BaeT, UTO OOMEH BeLIecTB 
TIbWIbIeBOH TpyOKH B 3apOsbI- 
iI€BOM MelIlIKe yCHJIMBaeTCa. 
UsmMenenuit comepxanua JIHK 
B XOJ€ MpopacTaHusA MbVIbIe- 
BbIX TpyOOK OTMETHTb He yJla- 

JIOCb. 

Ilocme Toro Kak coBepuIH- 
1OCb OIJIOMOTBOPeHHe, KOMMUe- 
eTrpo PHK wHauuHaet sBospa- 
cTaTb B TWa3Me AHWeKJICTKH U 


B OOAaCTH MOJAPHbIX sAyep. ve 
ComepkaHve PHK jocruraer Ve ee 
MaKCHMyMa B Merta(pase mep- AA 


BOnO po6JIeHHA 3HTOTHI 
sHmocMepMa. OTOT dakt, a oe gr area se Crapaa shwekserKa. 
raKoKe Ha6miozere Tlesucona MRO AfekaeTed x spa enveprux xpovarinose) 
u Kanapcxoh (!7) He noz- | 
TBepxKTaloT MaHHpx Bparte o 

TOM, ¥TO comep2xkaHve PHK B Meradase cunxaetca. JLHK B cnepmax B xone 
OMIOMOTBOPCHUA TOCTeMeHHO YMEHbIMaeTCH HW, HAKOHEL, UcuesaeT; OHOBPe: 
MCHHO C S3THM Hapactaer cofepxaHue PHK, raaBubim o6pasom B OOpasyio; 
inemca siipbuuke. II[pu onmoqoTBOpeHUN AMNeKIETKU UM BTOPpHUNOTO Apa OL 
CHePMHeM OOpasyeTcA OHO NOMOMHUTEIbHOe ALPbIMUKO B Ape, KOrMAa Ke 


9TOM IIpollecce yuacTByIOT [Ba CNEPMHA, BOSHUKAIOT [Ba JLOMOJHAUTeNMbHBIN 
Oas0(UIbHbIX AApbIWIKa (puc. 3). | 
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Ypenmuenue PHK B agpe alinexnerkn 1 BTOPHYHOM spe MpH moucMep- 
MHH, BCPOATHO, CKaSbIBaeTCA B YCKOPeHHM OOMEHA BeLIeCTR 3HTOTH HU 9HIO- 
CHepMa, a CICMOBaTeJIbHO, HM UX *KM3HeEHHOCTH. HemocpeycrBenHo mocse OKOH- 


YaHHaA ONJIOZOTBOPeHHA epBoe aAqpo SHAOCHepMa TpecraBaenca JIMHHHO- 
BbIM, a APO 8HYIOTHI, 


B 3ABHCHMOCTH OT BO3- 
pacTHoro cocTosxHHA 
AUMECKJICTKH, axipoMa- 
THHOBbIM HH c1a6o 
XPOMATHHOBBIM. B mpo- 
(base nepBoro Zpodule- 
HHA 3HFOTbI UH 9HO- 
cnepMa  koMuUeCTBO 
JIHK pospacraer, no- 
BHAMMOMy, 3a cuer 
IIpOMCXONAMero B 3TO 
BP€MA CHHTe3a HyKuIe- 
MHOBBIX KucIOT. Hao 
OTMeETHTb, U4TO Takoe 
HapactaHue JIHK upzer 


9 


MapasWIeNbHO C yBeJU- Puc. 3. Sapojpuuespit Mewok. Ilpw accHMMaauHH ByXx 


CHePMHEB B Ape AHMEKAETKM MOABAIOTCA Ba JONOTHUTeIb- 
WeHHeM OObeMAa spa. HbIX AgppuuKa. JoOapounad MblbeBad TpyOKa B 3apompiMe- 
HanOomputee —cogep- BOM MellKe. Oxpacka MeTHJrpioH-lMpoHMHoM. OK. x 15, 
manne JIHK ua6uw- 06. um. 90 


aeTca B MeTadase. 

SieCb H€JIb3A MOMYTHO He OTMETHTb, YTO B Y2KE OMJOLOTBOPeHHOM 3apo- 
[bILIeBOM MellKe HaOJIOWalocb BXOAKLeHHe OFHOH, AByX Mu OoMbUWlero uWCIa 
OOaBOUHHIX IIbIIbUeBLIX TpyOok. Maxuurpapu (7°), MCXOQA M3 MOpraHHcrT- 
CKHX MOSHI, yTBepxKLaeT, YTO MbiJIbIeBbIe TPyOKH BXOZAT B 3apO/[bIIeBbIli 
MeIIOK, B KOTOPOM pa3BHBaeTCA 9MOPHOH, JIMIIb B TOM CJlyyae, Kora sAle- 
KJIeTKa pa3sBUBaeTcCA MapTeHoreHeTMyueckH. Haid aHHble MOKa3brBaloT, 4TO 
WO6aBOUHble TbWIbIeBLIe TPYOKH MOFYT BXOJHTb B 3apOsbIIWeBbIM MelIOK H 
B MOMeHT CJIMAHHUA MY2XCKUX TaMeT C SJICEMCHTAMH 3apOfbIIeBOTO MellKa 


My oa. 
ubTD 


Puc. 4. 3apompmuespit MeuioK. PasBuBaeTCa Kpylubli 9MOPHOH M SHOCTepM 
6 quel mocae onbwienuad. B MMKpONMAApHOM KOHe OOaBouHAaA MbLNIbWEBAA 
TpyOKa. OkpacKa MeTHJIrpIoH-MMpOHHHOM. OK. X 7, 06. 20 


(puc. 3). Oro sBeHHe — BXO*KJeHve ACOaBOYHEIX MbUIbIEBLIX TpyOOK B 3a- 
POJbIMIEBbI MeLIOK — MOXHO CYHTATh 3aKOHOMepHbIM. Ono uMeeT MeCcTO 
mo TeX Op, MOKa Ha PblbWe MOMaaeT PAaSHOBPeCMEHHO COspeBalolllad MbIWIb- 
na. Ha Hallux mpenapatax oOHapyxKeHbI LOOaBOUHbIe MbWIbUeBbIe TPyOKH B 
3apOMbIINeBOM Mellke yepes 6 AHEM MoCe OMJOLOTBOpeHuA, Kora 3MOpHOH 
M 9HLOCMepM MHOTOAMepHbl, TAK YTO eCTeECTBEHHOE CaMOOIIbIIeHHe y TOpoxa 

MOXKHO paCCMATPHBaTb Kak MHOTOKpaTHOe CaMOOMbWIeHHe (Puc. 4). 
STH KapTHHbI MOXKHO CBASATb, C OMHOM CTOPOHEI, C reHeTHYCCKMMH JaH- 
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HbIMH 0 HacCJleOBaHHH MpH3HaKOB JBYX HM H€CKOJIbKHX OTILOBCKUX 
cbopm (17,1,1!), ac mpyrol,—c MOBbIILMeHHeM 2XKH3HEHHOCTH B Mporecce 
onmogoTBopenua. T. JI. JIpiceHko cuHTaeT, YTO <IyTeM OObeAMHEHHA sANLep 
HOJIOBLIX KJIe€TOK B OHO APO cosaeTcA pa3HOKaYeCTBEHHOCTb 2KUBOTO 
Tema» (!4), Mbt cuHTaeM, YTO XHSHEHHOCTh MOET NOBbIMATHCA M B PesyJIb- 
TaTe aCCHMMJIAWMM Kak AWMeKIeTKOH, TaK H 3HPOTOM HM IMOPHOHOM COsepxKH- 
Moro JOOaBOUHBIX MbWIbUeBbIX TpyYOOK KaK 2%kHBOrO BelllecTBa. Buosonmyeckan 
pou OOUbIIOrO KOMHYeCTBA MIbWIbIbI, KOTOPOe MpOUSBOAUTCA OpraHHsMOM, 3a- 
KJUOUAeTCA He TOJbKO B OOeCHeYCHHH IMOTOMCTBa, HO HM B COXpaHeHHM HW yCH- 
JICHHM XKU3HCHHOCTH OplaHv3Ma, HW 9TO, BEPOATHO, HMeeT OCOOEHHO OOIbLUIOe 
3HaueHve JIA CAMOOMBbWIMTeeH. 

B. U3sMeHeHwe HYKMCHHOBHX KHCIOT B Tpomecce 
pasBuTMaA 29MOPHOHA H IHAOCHepMa. IIpu mMocrpoenuu sasep 
B 3apOmbllle u SHAOCMepMe HYKJICHHOBbIC KMCJIOTh! MOUTH HallesIO wCyesalorT: 
apa He OKpailimBaioTtca MMpoHHHOM, a JLHK o6OnapykuBaetca B He3sHauH- 
TCJIbHOM KOJIMYCCTBe B PaCIbIWJICHHOM cocTOsHHH. B MHTepKMHeEse y Popoxa 
He HaO/lORaelcs MOUHOCTbIO AXPOMATHHOBBIX sAgep. B nocuenyioujMx mpoa- 
3aX MpPOHCXOAMT OMHOBpeMeHHO HakorWienue Kak PHK (Oas0cuHuibuble Ap billl- 
Km), Tak w JLHK. 

Y ropoxa Ha cTaquuH ABYX OJlacroMepoB OOHapyxKuBaeTCA UX pasHoKaye- 
CTBeHHOCTb. Tak, BEpXHAA KJleTKa, JleKallan OlM%Ke K MUKpoOMMe, SOolee CTa- 
pasa, Moxker HaXOMHTbCA, HalpHMep, B MosqHeH Mpodase uM MeTadase, a 
HWKHAA KIeTKa, Ooee MOJORAA — B COCTOAHHM paHHelt mpodasp. PasnoKa- 
YeECTBEHHOCTb OJ1aCTOMepOB HaGwoMaeTcA H Ha Oolee MOSMHUX CTaUAX poo- 
JIGHHA. ITH WaHHble Ha PaCTHTeJIbHOM OObEKTE NOATBePKLalwT HadMIOLeHUA 
O. B. Jlenemmuuckon (13), II. B. Maxapopa (5) mu ap. Ha 2XHBOTHBIX O6b- 
ekTax. Ouu JaloT KJIIod K OObACHeCHHIO NyTeli BOSHHKHOBeHHA (u3HOJIOrMYe- 
CKOH pa3HOKaveCTBeHHOCTH OpraHH3Ma. Ha Oovlee MO3qHUX CTaqMAX Wpobule- 
HUA HaOJlOLaloTrcA uU Apyrve OCOOeHHOCTH B pacipeesIeHHH HYKJICMHOBBIX 
KucuoT. B moxzBecke 9MOpHona PHK waxogutTca B MeHbIIeM KOIMUeCTBe, 4EM 
B HM2KHMX KJleTKaX 9MOpvoHOB, HuxHHe KIeTKH 9MOpHOHAa Gouee MOVIOAbIE — 
pocT y HHX UeT HHTCHCHBHEC, UeEM B KeTKAX MOBeCKa. 

CaeqopatembHo, PHK n HK 8B xoge onsogoTBopeHua Mu 32MOpHoHadb- 
HOMO pa3sBHUTHA TOPOXa TpaTATCA IPM CHHTe3e Geka, T. e. IpH cbopMupoBa- 
HMM HOBbIX AMep M KIeTOK, a TEM CaMbIM OHH 3aHOBO CHHTe3HPYIOTCA B HOBO- 
OOpa3ylOUMxCA KJleTKaX H3 UX *KMBOPO BELeECTBA. OTA WAKIMUHOCTh OOHapy- 
*KUBAeTCA M B OOJIee MO3MHUX CTAAHAX pasBUTHA IMOpHOHa M ZHAOCIIepMa. 
Takum oOpasoM, IMKI (POPMUPOBaHUA KJICTOYHOTO Apa MW KeTOK B 3MOpHO- 
HaJIbHOM Pa3BHTHH CBA3aH C WMKJIOM HYKJICHHOBbIX KHcIOT. Kpome toro, Ha- 
pacranue PHK u HK 8B xoge sMOpuoHatbHOrO pasBHTHA y ropoxa mpouc- 
XOMUT OLHOBPeMeHHO, 4TO TOBOPHT O CaMOCTOSTEJIbHBIX TYTAX MX CHHTeRAa. 

Buipaxkaio rryOokyto GmaromapHoctn mpod. H. B. Typouny u npod. 
II. B. Maxaposy 3a pykoBogcTBo padoroi. 

CeubCKOXO3AHCTBeEHHAA aKaleMusn Nocrynmua0 

um. I. Jiumurposa 13 VII 1953 
Cogus, Bonrapusa 
UMTHPOBAHHAA JIMTEPATYPA 
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166 


Hoxaage Araygemun Hayr CCCP 
1954. Tom XCV, N 1 


HHTOJIOTHA 


A. HW. WJIbBHHA 


O B3AHMMOOTHOWEHWAX MEXKILY 3APOJIbILUEM 
Yi JHMOCMEPMOM HA PAHHHX ®A3AX ®OPMUPOBAHHA 
CEMEHH MACJIMYHOrO JIbBHA 


(Ipedcraszeno akademukom A. JI. Kypcaxoeoim 29 XII 1953) 


B HavaJIbHble MOMeHTH! POPMUPOBaHvA CeMeHH MaCJIMYHOFO JIbHa TIpOuc- 
XOAAT MOPomorMyecKkad M OnOJOrHYeCKad Mepectpolika 3apomplilla HU 9H0- 
ciepMa H HaKOMJIeHHe 3alaCHbIX IIMTATe@JIbHbIX BellecTB. C Hauasa macco- 
BOO HpOpacTaHHA MbWIbIEBbIX KJI€TOK Ha PbiIblWaX MeCTHKA MPOMCXOMUT dHEp- 
PHYHOY paspacTaHHe 3aBA3H, M3 KOTOPOH Yepes HECKOJIbKO Hel Mocse oNO- 
AOTBOPeHHA OOpasyeTCa MOBObHO KpyiHan, ciopMupoBanHaa KopobouKa. 
Sapomplll B 3TO BpeMaA OOHAapyxKuBaeTca C Tpygom. On mMuKkpocKonuyecku 
MaJl HW UMeeT BUA 3eJIeHOrO Illa- 
puKa, pukpeliatoleroca pH 
MOMOWH MOABecKa K CTCHKaM 
3apObIIMeBOTO MeIIKa. 

VispecTHo, 4TO xJOporua- 
CTbI B YCJIOBHAX OTHOCHTEJIBHOM 
TEMHOTHI HE (POTOCHHTeSHPYIOT, 
a BbINOJHAIOT Wpyrve PyHKWHH 
('-3), OueBuaHO, XJOpoNMacrl 
3apOmbllla MacJIMYHOrO JIbHa 
TaKKe BbINOJHAIOT KaKkyl0-TO 
BCIOMOLaTeJIbHYIO POJIb B OO6- 
MeHe BelUI€CTB Mey MarTe- 
PHHCKHM OpraHH3MOM 4 3apo- 
JbIIeM, CBASAHHY!O C MepesBH- 
7KCHHEM MMTATCJIbHbIX BeLECTB 
K 3apObIlly U MpOABJAIOULyIO- Puc. 1. Ilpoqoububli paspes CTBOpKH MOMOROH KO- 
cd B PUApOMTMYeCKON H TMOJIM- poOO4KM MaCJMYHOPO JbHa Copta Y Kan 5296 B O6- 


MepH3allMOHHOl meaTembHocTu. 714CTH Meperopoare. Monocka TOHKOCTeHHOM mapeH- 
: B 2319 .  XMMbI (@), MeCTO OYyMLlero pa3pbIBa CTBOPOK KOpo- 
TevVeHHe <F AHEM 6oyex cpenm MeXaHuyeckoH TKaHH (6). KuaeTKu 


MOCe OMJOLOTBOPeHHA 3aPC- yapeHxuMbl (6), 3aM0JHeHHbIe NiasMoH HM KpaXMailb- 
[bl OKa3biBaeTcA HELM e- HbIMH 3epHaMi 
PCHUMPOBaHHbIM MW COxpaHAey 

MUKPOCKONMYecKve pasMephI, B TO BPCMA Kak TKAHM 3aBA3H, CEMAMOYKH H CC 
TIOKPOBOB, a TaK?Ke 9HMOCHepMa CHJIbHO paspacTatorTcaA u o6orallarorcad 111a2- 
MOll H 3aMaCHbIMH MHTAaTeJIbHBIMM BelllecTBaMU (CM. plc. 1). 

SaMeWICHHbIi pOcTr sapomblllla Co3qaeT HeOMAaTOMpHATHHIC YCOBUA AIA 
O6MeHa BeILeCTB MexKLY 3apOMbIWeM MH MaTePpHHCKMM OpraHH3MOM, Tak Kak 
CBA3b OrpaHuyeHa KJleTKaMH MOMBeCKa. 

TlosmHee 3apombim mpuoOperaer rpywieBunHy!o (opmy (cM. pxe. Dees 
HeM OOHAPyXMBAIOTCA 3apO/IbIIeBbI KOpeHb, Mapa JIMCTOYKOB H KONYC Ha- 
pacTanua cTe6a. ZapombIll ele He OKpy*KeH TKAHAMM SHMOCTIepMa, HECMOTPA 
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Ha MOULHOe paspacranue ux. B HemocpeCTBeCHHOM OM30CTH K 3apOfplllly Ha- 
XOMATCA TOJIbKO XKUBbIC KJIETKH 9HTOCMepMa, rpanwuallive c KJIeCTKaMM MOBe- 
cka. STO CTMHCTBCHHO BO3SMOXHLIH WyTh NHTAHMA 3apoOsbllla. 


Puc. 2. [poqombunii paspe3 jmosO0r0 CeMeHH MAaCJHYHOrO JibHa CoOpTa 


Y mKaH 5296 B Havale MOJONOH 3peuocTH 4Yepes 


10—12 qHeH mocaze omamoo- 


TBOpeHuaA. KnetKn smuzepmuca (a2), PopMupytoulelica CeMeBHHOH KORKYpbI (6) 
aHocnepMa (6), 3an0HeHHbIe KpaxMaom. Mopcdosornyeckn OOCCOOuBIIHeCA 
OpraHbl 3apoOblilla: 3sapombMeBbIe KOpemoK (2) MH cTeOereK (0), cemaALOMH (e) 


OnucaHHble H3MCHEHHA, IIPOMCXOAMNe B TKAHAX 3aBASH CEMANOYUKH UH 3a~ 
powWbila, COOTBETCTBYIOT COCTOHHHIO HataJla MOJIOUHOH CMesIOCTH U MOryT 


ObITh paCCMaTPHBaeMbI Kak HepBaa tbasa chop 


NES Cis) 2 
NID 
PM ha a ee ae oh 


e 


Puc. 3. Ilpoxombupii paspes uepes CEMCHHYIO KO- 
*KYPY M 9HLOCMepM CeMeHH MACJMYHOFO JbHa CopTa 
YuKaH 95296 B KOHWe MOnOUHOM cHenocTH: a— 
K€TKH STIHACPMHCa, CBOOOAHbIE OT KpaxMasa; 6 — 
KJ€TKH C€MCHHOH KORKYPbl, COXpaHUBUIMeE HeOOWJIb- 
WMO€ KOJMYECTBO KpaxMaJa; 6 — aleHpOuHOBble 3epua, 
BOSHUKIUNE B KJIeTKAX IHNOCTIeEpMa (6); 2 — 3a4aTOU- 
Ha MCXaHMYeCKad TKaHb CeMeCHHOM KOXKYpbl; 0 — 
(opMupylontuiica nurMentubli cao, ompe Le AIOMLNH 
OKpacKy ceMaH 


MupoBaHuna ceMeHH. Han6ouree 


XapaKTepHbIMH OCOOCHHOCTAMH 
e€ ABJIAIOTCA: MOULHOe pa3spac- 
TaHwe TKaHeH, Yy4acTBYIOWLUX 
B (POPMUpOBaHHU KOPOOOUKH 
Ce€MeCHH, OUCHb 3aMeVJICHHBIM 
pocT 3apoyplilla Mp UpesBbl- 
yaHHO aKTHBHOM HU ObICTpOM 
paspacTaHHH TKaHelH 94O- 
cnepMa, HaJIMuHe XJOpoma- 
CTOB B 3apomblllle, a TakKKe 
YCWJIGCHHaA JCATeIbHOCTh aMH- | 
JONMACTOB, CMOCOOCTBYIOILAas 
OOWJIbHOMY HaKOIWJICHHIO Kpax- 
MavJla, 

B Kone MOMOFHON crieJo- 
CTH 9HOCHepM MOLLHO paspac- 
TaeTCA H OKpy2KaeT 3apoO,bllll. 
Co3marwTca YyCJIOBHA In O6- 
MeHa BelLeCTB MexKy 3apo- 
bILIEM H MaTepHHCKHM opra- 
HU3MOM 4epes KJICTKH 9AIO- 


cnepMa. AmuJIouIMTHUeCKaA 
J[CATEIbHOCTh TWacTH, CMe- 
HACTCA MpoTeoJIMTHUeCKOH. 


Bmecto KpaXMaJIBHbIX 3€PCH 


B KleTKaX IHLOCMepMa HU 3apO/blllla BOSHHKAIOT MHOFOUMCJIeHHbIe alelpouo- 
Bble 3epHa HM *wup. KowMuecTBO KpaxMaJia B MOKpOBaX ‘CeMeCHH CHIbHO 
YMeHbINaeTCA, 4TO, MOBAAMMOMY, OObACHAeTCA TloTpe6leHHemM ero (bopMu- 
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OHOBpeMCHHO C ONHCaHHbIMH H3MCHEHHAMH, COBMaqalOMUMH c HatavoM’ 
BOCKOBOH CIIeJIOCTH CEMCHH MaCJIMYHOPO JIbHa, HaCTyMaloT H3MeHeHUA B TeM- 
Max pocTa 3apomplita. On CHJIbHO yBeIMUMBaeTCH B pasMepax HB TeueHHe 
i—2 Quel OKasbIBaeTCA MOJIHOCTbIO OKPy2KeHHEIM 3HLOCMepMoOM (puc. 3). 

Hapsy c KOMMYeCTBeHHEIMH U3MCHCHHAMM MIpOMCXOAAT HM KayecTBeHUBIe 
mpeoOpasopanus. Oco6oe BHUMAaHHe MpUBJeKaeT TO OOCTOATEILCTBO, UTO CKa- 
YOK B pOCTe 3apOsblllla COMPOBOxKMaeTch paspyWIeHHeM eMo XJOpOMMacTos. 
IIpopeqenHble MCCMeqOBaHUA 3aCTaBAIOT MpennomaraTh, YTO paspylenue- 
XJIOPOMMAacTOB  3apobitia 
CBA3aHO C H3MeHeHHeM 06- 
MeHa BellecTB. B pesyuibTa- 
re paspacTaHHua 9HRocHepMa 
3apObIM OKa3bIBaeTCA TeC- 
HO CBA3aHHBIM IIpH MOMOIUH 
MaCCHBHOrO 9HOCHepMa c 
MaTePHHCKHM OpraHH3MoM. 


Co3aioTcs yCOBUA Did me- Puc. 4. Mpogompnpiii paspes ceMeHM MacM4HOrO sbHa 
pexoqa seuecTBa KkuleToK COpta Yoxan 5296 B nepnog Beate 3pesocTH. a — 
KOpellOK 3apoublila uw ceMaqomM (6), BbINOTHAIOMINe 
Bee OORT R SMa SEaneTe TEE YaCTb MOJOCTH Ce€MeHH; 6—KeTKH Ce- 
SapOMblll WM WIA OOMeHA  ysunot KOKYPbI, MOTepABINe KpaxMal MH Mua3my; 2 — 
BeUIeCTB MexKyY HHMH. IIMPMeHTHIK COM; 0 — aHq0cHepM 


Paspactatollulica 3apo- 

J{bIU aCCHMHJIMpyeT He TOJIbKO 3allacHble MHTATeJIbHbIe BeLeCTBa, HO HW Be- 
WeCTBO KJIETOK SHOCMepMa, CEMCHHOH OOOJIOUKH, CTBOpOK KOpoOoueK. Ta- 
_KMM OOpa30M, MocuJieqyIollee MOULHOe paspacTaHve 3apofblllla COmpoBox- 
MaeTCH MOJIHbIM OMEPTBEHHeEM KJIETOK 9EOCMepMa, CeMeCHHOM OOOJIOUKH 
(puc. 4), cTBopoK Kopo6ouKku. Ilormonjenve BellecTBa KJIeTOK CeMAMOUKA 
SHOCMepMa COBMagaeT (a MOKET ObITb, ABJIAETCA MPHYHHOH) C IHEPrH4HbIM 
PpOCTOM 3apObIlIa MOCMe WIMTeIbHOTO, 3AMeVJICHHOTO pocTa. 

PaspylleHve BereTaTHBHBIX KJICTOK 3aBAa3el WBeTKa, CEMAIOUKH HW 9HJO- 
ciepMa B Mpouecce POpMHPOBaHHA CeMeHH ABJIACTCA OOLWLEH3BECTHHIM (pak- 
TOM. B ylaJlbHeHUIeM O4CHb BaXKHO BbIACHATb, KAKMMM KayeCTBaMH OOaawoT 
IIPOAYKTbI paspyWleHHA STHX KJIeETOK MU TKaHeH, TaK KaK MaTepHasOM JIA 
PpasBHTHA KJIeTKH MOryT ObITb (4) He JHOObIe NPOAYKTHI paspylWieHuA ee, a 
JIMIIb Take, KOTOpble COsepKaT MKH3HECHOCOOHDIt MwiacTHYeCKHH OeJIOK, Be- 
IecTBO, IpHoOperarolllee B OMpPeMeJICHHbIX YCJIOBHAX XKU3HCHHOCTb,— HekKJIe-~ 
TOUHOe %KuBOe BelllecTBO. IlocmeqHee MOMMKHO OOJIaaTb Ooee WH MeHee 
IIpOCTLIM OHOJOrHYeCKUM OOMEHOM, CIOCOGHOCTHIO pa3sBUBaTbCA, OOpasysA 6o- 
JI@e BbICOKO OpraHH30BaHHble POPMbI XKU3HU, YTO CBOMCTBeEHHO CTaJMMHO MO- 
JIOMOMy %XHBOMy BeULecTBY. 


BcecorwsHbli Hay 4HO-HCC Je NOBAaTeJbCKHH Ilocrynuao 
MHCTHTYT MACJMUYHbIX KYJbTYp 3 VIII 1953 
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Jloxnagn Akagemun Hayr CCCP 
1954. Tom XCV, N 1 


rHCTOJAOlHA 


JI, C. POJIBAMH u A. 10. KOMHCCAPUHK 


METO] NOJIYYEHUA CFAHCTOJIOTHYECKHX CPE30B JWJIA WEJIEM 
SJIEKTPOHHOMW MHKPOCKOTINH 


(IIpedcrasreno axademuxom JI. A. Op6enu 16 XI 1953) 


3a TlocuequHe 15 seT GoMbUIOe YMCO HCCIEMOBAHU ObLIO NpeUpHHATO 
Jia TOTO, YTOOL! BHEAPHTb JICKTPOHHYIO MHKPOCKONUIO B OOAaCTb THCTOWO- 
ruu uw rucTonaTosonmu. HanOolbuive TpyAHOCTH TpeAcTaBJANIO MoO wyYeHHe 
OCTATOUHO TOHKUX Cpe30B HIM CJIOCB TKaHH TOJUIMHOK mpuMepHo B 0,1 p 
KOTOpble MOXHO ObWIO Obl MPOCMOTPeTb B YIECKTPOHHOM MuKpockone. Ja 
3TOH IWeH ObWI mpeqloweH pa MetogoB. JlocrarouHO yNOMAHYTb MeTOL 
KJIMHOBHHbIX cpe30B (',?,8), mMeTom cKopocTHoh pesKu (4,°), MeTO— 9KC- 
MlaHTatos (°). Baw MpeqioxweHbl TAKKe HOKU U3 MaTepvasoB Oovee TBEP- 
IbIX H M@JIKOSCPHHCTHIX, YEM CTAaIb, TAKUX, KaK CTeKIO, KBapll HM pyre 


= Ff 


Puc. 1 


TBepible MuHepaspt (7). Hakonen, cTasiM IpMMeHATb KOMOMHMPOBaHHbIle 
BOMHbIe (UeJIOUMMH-lapaPuHoOBble), TPOUHbIC H OoOslee CIOMKHbIe 3aJIMBKU 
WIA MOBbIMeHHA TBepocru (MpouHocTH) MaTepuadta ((*) mM Ap.), YTO MaBaJO 
BO3MOXKHOCTh MOJyIaTb OONlee TOHKHe CpeSbl, IpHYeM WO 3aJIMBKH B MapaduH 
MaTepHasl mponuTbBaica 1O—12% pacrBopoM weouqMHa HM ApyrvMu Bellle- 
cTBamMu. Bce 8TH MeTOJbI, HaCKObKO MOXKUO CYIMTH WO MOCTYNHON JIMTepa- 
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Type, He aM MoKa pesyJIbTATOB, KOTOPbie MOZKHO ObWIO MpHSHatb BIO.IHE 
y LOBJIETBOPHTeJIbHBIMH. 

KoMOHMHupOBaHHy!0 IeJIOHHH-HapauHoBylo 3aJIMBKy B HacTosUlee Bpe- 
MA culeLyeT IpH3HaTb HaMJIyUell WIA NOJTYYeHHA Cpe30B, MpeMHasHayeHHblx 
WIA QJIeKTPOHHOM MMKPOCKOMMN. OOTY 3aJIMBKy MbIl NPpHMeCHAJH HayHHad C 
1947 r., oHaKO MBI CUMTAIM, UTO KOJIMYeCTBO WeJIOMMMHA B TKAHAX HE JLOJI- 
*KHO ObITb BCIMKO, Tak KaK OOVIbINMe KOJMYECTBA WeJIOMAMHA WesalOT TKa- 
HM CJIMIIKOM TBePABIMH MW XpyNKMMU, ITO saTpyAHHeT pesky. Kpome Toro, 
9THM 3aTPYAHAeTCA MHTeplpeTaluA U 3aTYyIUeBbIBalOTCA TOHTAlLIMe CTPYK- 
TYPHble 3JIeMeHTHI TKaHH. I]o9TOMy MbI B OCHOBHOM TIOJIb3ye€MCA 2% pacTBo- 
poM welouquHa. Bosee rycrbie pactBopbl (4 u 8%) Mbl NpHMeHaeM Is 
BCIMOMOraTeJIbHBIX Ween. 


* 


Puc. 2 


Pa3spaOaTbiBad BONpOCbl M€TOAHKM HpuroroBJIeHHA TpelapaTow Mia wWe- 
Jeit SIEKTPOHHOM MMKPOCKOMMH, Mb IIpHUWIM K BbIBOLY, ITO TIaBHOH Mpu- 
YHHOW Heya Mpu W3rOTOBJIeHHH JOCTATOUHO TOHKUX MpOCMaTPHBaeMbIXx cpe- 
30B ABJIACTCA HX CMHHAHMe IPH peske, OOyCJIOBIeCHHOe Pa3MATUCHHeEM H pac- 


MIaBIeHHeM Mapadbuva B Cl0e, MMEIOULCM HeKOTOPy!IO HeOOJIbIIyIO TOJILHY, | 


YUTO IIPOHCXOAUT BCJeACTBHe OPPOMHOPO aBJICHHA pexkyWlero Kpanh HOKa Ha 
mpemapaT. OTo He HMeeT CYIUIECTBCHHOTO 3HAYeCHHA TIPH peske mMmpenapaToB 
OObIUHOM TOVILLMHbI, IPHMeHAeMBIX B CBETOONTHYCCKOM PMCTOJIOrMM, TaK Kak 
Ha Oosee TOJICTHIX Cpesax COM CMHHAHHA OTHOCHTeIbHO HEBeIHK B CpaBHe- 
HHH C OCTAJIbHBIM OCTAIOWMMCHA HeNOBpexXTeHHbIM cJIoemM. Mexmy Tem mpH 
H3POTOBJICHHH TOHYAMMWIAX Cpe30B [JIA WICKTPOHHOM MUKPOCKOMMM BCA TOUIIILa 
Cpe3a OKa3bIBaeTCH BOBJICUCHHOM B Mpomecc paciwaBJeHua. 

Jina TOro YTOGLI ycTpaHHTb pa3spyllaiollee ylelicrBMe Me3BUA HORA Ha 
cpe3, Mbl pellIMJIM IPpHMeHHTb IIpH pe3Ke OXJaxKJeHHe HOMKa, KOTOPOe ObIWIO 
npemox«eno Ilympty-Bpayucom (°) aia apyrux wemelt. Mbt nomaranu, ato 
OXJAKCHHOe Jle3BMe Bpesanch B Mpellapat, OyeT NpeNATCTBOBATb pactiaB- 
JeHMIO TapaduHa HW TeM CaMbIM MOXKHO OyeT H36eKAaTb CMHHAHUA Cpe30B. 
STo Hallle IipeAnoTO*Renne onpaBsasocn. 
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Oxmarknenne HOKa MBI PellHJIM MpOM3BOAMTb pH MOMONIM OX JarKLalo- 
Ue Hacaku, lpeqiowenHon Lerpeycom (!°). Moyen tTaKoit HacanKkn JIA 
Hallux Welle paspaOorana HW. IO. KomuccapynKom. Yraekucuii cHer Mobi 
HaOUpasM US OObINHOTO GaWIOHAa AWA YIMCKMCJOTHI B MOMOTHAHBIL MECILUOYeK, 
M3 KOTOpOroO IlepecbilaIH ero B HacadKy, Nocwe vero MocueqHIOIO HameBau 
Ha MMKPOTOMHbIM HOw. Uepes HecKOJIbKO MHHYT HOR OXWaxKMaerca HW MOXHO 
HayaTb pesky. MuKpoToM ycraHaBaMBaeTcA Ha MMHUMAJIbHYyIO MUKponogauy 
B 1}, 3aTeM OBICTpO MpOUSBOAUTCH HECKOJIBKO Cpe30B NOAPAL, UCXOAA U3 Toro, 
uTO IpH TakOH yCTaHOBKe MHKponoway Ha Mpesede ona, BCeACTBHe BulNA- 
HH Me€pTBOrO Xofa, OyeT KONeOaTbCA OT WoMei MuKpoHa To 1—2. V3 cye- 
JIaHHBIX TAKUM OOPa30M Cpe30B MBI OTOMpaemM HavOoslee TOHKHe, KOTOpHIe 
ACHOJIb3YeM WI W3yYeHuA. Cpesbl CHHMaJIM C HO%KAa MPH MOMOLMIM TOHEHBKOMI 
SaOCTPeHHOH MepeBAHHOH Mavlouku MW MepeHOCHIM MX B KalVJIIO BOLbI, HaHe- 
CCHHY!0 Ha IIpeJ[MeTHOe CTeKJIO, re OHM MerKo pacnpaBssaiotes. B kaxkyto 


Puc. 3 


KallJlO BOJbI Cl€qyeT MOMeULaTb HECKOJIbKO cpe30B. SaTeM TOs, KOHTPOJIeM 
JIYMbI pW MOMOIMIM TOM Ke MaslOUKH MbIl MOMeLaeM HYXKHbIN HaM cpe3 Hay 
CceTOUKOH WIA OObeKTA, MOrpyKeHHOU NO NoBepxHocTpb Bosbl. [IpusqepxKuBan 
cpe3 MaJIOUKOM B HY?KHOM MTOJIOKeHHH, OTCACbIBaeM BOLy (PHJIbTPOBaJIbHOM 
OyMarok, 4 cpe3 mpuuiunaer kK ceTouke, Ilocsle Npocymiku Mpenapata Napadpun 
yaJIAlOT KCHJIOJIOM HM penapaT Toros MWA UsyyeHuA. 

MoxHO MOJb30BaTbCA JIOObIMM (PUKCHPYIOULMMU CpeACTBaMH Kak B XKUI- 
KOM, Tak HM B ra3z000pa3Hom cocTosHuH. IIpuBemqeHHbie HH2Ke CHAMKH CleJlaHbl 
c UpemapatTon, (uKcupoBaHHblx | cyTKH B 10% opMamMHe u 3aTeM TIpoBe- 
MCHHBIX Yepes CMUPT BOCXOMAMeH KpenocTH OObIGHBIM cmoco6oM. SaTeM 
KYCOUKH MepeHocHNcb B CIMpT— 9*pup aa, 2% pacTBop WeNOMAMHA, KCH- 
JIOJI, KCHJIOJI — Mapadun, napacduy |, napadun 2; maaBKocrs 52—54”. Bre stu 
oMepaluv MpOBOAATCA Mo OObIYHLIM MpaBHJIaM, BbIPAaOOTaHHbIM TMCTOJIOrMYe- 
ckol TexHukoln. IIpu mpoBeqeHHu MaTepHaJla Yepes WeJWIOMAUH MbI PCKOMEH/Ly- 
@M IIpHMCHATb TPH BapHaHnTa WIA KaxKOrO cJlyyas: OMHH KyCO4KH MpOBORUTb 
TOJIbKO Yepe3 2% WeMJIOMIMH U 3aTeM 3aJIMBaTb B NapaduH; Apyrve MO 3aviuB- 
KH B Mapaduy mpoBectu yepes 2H 4% WesJIOMAMH U, HAKOHEL, TpeTbH KyCOUKH 
WO 3aJIMBKH B Mapadun mposectu yepes 2, 4 un 8% wemmonqun. B kaxom 3 
PaACTBOPOB Ie/WIOMMHA MaJIeHbKMe KYCOUKH MOCTATOYHO WepHaTb m0 2—3 cy- 
Tok. Jlyullle Bcero pexyTca M HawJy4WIMe KapTHHbI WaloT Wpelaparhl, MpoBe- 
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JCHHBIe Yepes 2% WeWOUMMH, HO STH MpenapaTHl OTMyAaIOTCA MeHbUIeli 
YCTOHYMBOCTbIO MpOTHB 9JICKTPOHHDIX Jlyyel B CpaBHeHHH C MpelapaTaMy, 
COMePpKAMUMU OouIbINe WeWOUAMHA; MOISTOMY MH %kKeaTebHO UMeTb TPH Ba- 
puauta. Bnpouem, TpeTbHM BapHaHTOM, B KOTOPOM UCMOsb30BaH 8% pacTBop 
LeMWIOMAHHAa, MpHXOMMTCH MOIb30BaTbCA peWKO. PesybTAaTI, MOJyyaeMble 
IIpH MOMOIMM OMMCaHHOrO MeTOa PeskH, HJIJIIOCTPpHpy!OT CHUMKH, TIpHBeeH- 
HbIe Ha puc. 1—3. 

Ha puc. | mpupeqena 21eKTpOHHadA (oTorpauaA HepBHOM KJIeTKM, Ha 
puc. 2 — riMosHas KleTKa (acTpouMT) “3 Kopbl Mosra co6aKu. Puc. 3 mper- 
CTaBIAeT MOJIe 3peHHUA U3 Cpe3sa Yepe3 PaKOBYIO ONyXOJb *KelyIKa WeOBeKA. 
Mcnomb30BaH MuKpockon 9M3, CxopocrTp aviextpoHos 40 u 50 KB. YBemuye- 
Hue CHAMKOB puc. 1 wu 3— 6000 X, cHumMKa puc. 2— 9000 X. Ha cHuMKax 
BBIABJICHbI BC OCHOBHBI€ 3JICMEHTHI KJICTOK, H3BeECTHbI€C H3 CBeTOOMTHYCCKO! 
THCTOJIOPHH: Apo #, AMpbIINIKO, 3epHa xpoMaTuHa. B npoTomlasMe HepBHOH 
KI€TKH A BUHA COXKHAA TOHYAaliad PUOpHIAPHaA CeTb H 3ePpHa, KOTOPHIe 
clelyeT pacCMaTpHBaTb Kak HMCCJIeBCKylo 3epHucTocTb, Takoe »xe cTpoeHHe 
UMeeT OTXOMAMLM OT KJIeETKH OTpocToK oO. B ruiMo3HOH KJIeTKe XOPOLIO BbIse- 
JIACTCA APO 1 CJIOXKHOTO CTPOCHHA C A[PHILUKOM HM CpaBHUTeJIbHO y3kaA Kali- 
Ma mpotTonmasmpl 2. Ha pc. 3 XOpoulo BUAHbI Apa paKOBbIx KJIeTOK, Cpequ 
KOTOPbIX HapsAy C MaJIOM3MCHCHHBIMH BCTPeyalOTCA Apa B pas/MYHON cTe- 
meHu jesuuTerpauuu. IIporomma3sMa, OKpyxKalollaa STH Apa, OOHapy2xXuBaeT 
CJIOHKHOE CTPoeHHe. 

He kKacascb MoKa OoJlee eTaJIbHOM MHTeplpeTaluu MpHBeeHHbIX CHHUM- 
KOB, OTMETHM, TO JeTaJIM CTpOCHHA TKAaHH Ha HHX BbICTyMaloT ¢€ TAaKHMH 
HOMPOGHOCTAMH, KOTOPOe HEBO3MOXHKHO ObWIO Obl OOHApPy2XKHTb Ip MOMOLLU 
CBeTOBOrO MMKpOCKoMa. 


JleHuHrpaycKHH McHxXOHeBporOrMyeckui HHCTHTYT TloctynHwo 
um. B. M. Lexirepesa 10 XI 1953 
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MHKPOBHOJOLH A 


Unen-Koppecnonnent AH CCCP A. A, HMIJEHEWKUM wu E. JI. PYBAH 
O XUMUH3ME HUATPHO®HKALLHH 


Bomee UlecTHAecaTH JeT OTMCIA€T Hac OT BbIMAalOlllerocA OTKPbITHA, Cae- 
JjanHoro C. H. Bunorpaycxum. B 1890 r. nosBudocb ero nepBoe cooémeHne 
(') 0 OakrepHAX, BBISHIBAIONMX Mpowecc HHTPHPuKAaMH, u B MOcMeAyrouMe 
COMBI ObWIO OMYOJIMKOBaHO OOJIbIOe YHCO paOOT, MOCBALICHHBIX MeTORaM 
BbINeIeHHA KyJIbTyp, paciipocrpanenuio, (Uu3HO/OrMH M 9SKOMOTHU HUTpPUdu- 
WMpyIOulux OakTepHii. OTH UCCeEHOBAHHA OOoraTHM HalliM MpescTaBeHUA C 
6vOOrMH OakTepHli, HO XHMH3M CaMOro Npolecca HUTPUuKALMH ocTaBacH 
COBepUIeCHHO HeACHBIM. Kak IpOWCXOQUT OKMCJIeHHe AaMMHaKa B HUTPHTHI? 
CyllecTBy!I0T JIM (eCPMeHTHBIC CHCTEMBI, OCYILECTBIAIOMIMe 32TO OKHCJIeHHe? 
Bo3sMoxkHa JIM OecKleTOUHad HUTpUuduKawNA? Ha STH BOMPOCbI MbI OTBETHTH 
He MOxKeM. B MpoTHBOMOJIOKHOCTH STOMY, XHMH3M PxAa Apyrux Ouvoxumuye- 
CKHX IIpOleccoB, B YaCTHOCTH HeKOTOpbie OpoxXeHHA, U3y4eH B MOCTATOUHOI 
Mepe JleTaJIbHO. 

B ucceqOBaHHAX, Ppe3yJIbTaTbI KOTOPbIX IIPHBeeHbl B aHHOH craTbe, 
Oblla CeaHa MOMbITKA OCYUIECTBHTb HATPHUKAaLMIO Mp NOMOLMLM (:uAbTpa- 
TOB kysbTypbr Nitrosomonas, MOJHOCTbIO OCBOOOXKACHHBIX OT KleTOK. PaGora 
B 9TOM HalipaBJIeHHH OOJIeruaslacb TEM, 4YTO HAMM ObIJIM HalieHbI MeTOJbI M0- 
JIYYCHHA UHCTHIX KyJbTyp HATpHduuMpyloulux OakTepuu (2), a TakxKe cmo- 
COObI HX BbIPalllHBaHHA B OObUIMX OObeMax *KuAKocTHU, IocweqHee o6cTOH- 
TEJIbCTBO JaBaJIO BO3MOXKHOCTh MOJLyYaTbh HeEOOXOMMMOe KOJIMYeECTBO KJICTOK 
Nitrosomonas. 


MeTogauKa 


Bpuipautupanue Nitrosomonas Mpov3sBoqHJI0cb B OOJIbINMX CTeCKJIAHHBIX 
6yTbIIKax emMKocTbio B 15 w. B OyTblIKH HamMBallacb MMTaTebHad cpeza B 
KoulMyectTBe 3 J. Cocrap cpeab Obit caenyroutMi: (NH4)2SO,4 2,0 r, KeHPO, 
1,0 r, MgSO, 0,5 r, NaCl 2,0 r, FeSO, 0,4 r, CaCO; 0,33 r, Boga mecrusin- 
popaHHas 1000,0 mu. 

Yepes KayyyKoBylo MpoOKy, KOTOPOM 3aKpbIBaHcb OYTbLIH, Oba Mpony- 
uleHa CTCKJIAHHaA TpyOKa, HH2KHMU KOHeI, KOTOPOH Ha 3—4 MM He JOcTHral 
Ha Oytpiiu. Uepes TpyOky HarHeTaJIcCA BO3AZYX, KOTOPHIM aypHpoBa BCe Bpe- 
MA KyJIbTypy HUuTpudunupyoulux OakTrepui. KyabrupupoBanue Oakrepull 
mpousBoqusoch mpu 20—24° B teyenve 8—10 gHet. B KayecTBe mMoceBHOro 
MatepHasla cly2KuIM KybTyppl Nitrosomonas, BbIpociiiMe Ha cpese BbIILe- 
yKa3aHHOro COcTaBa, HaJIMTOM TOHKHM CJIOeM B IVJIOCKOAOHHbIe KOHMYeCKHe 
KouIObI. Bo BpeMaA KYJIbTHBHPOBaHHA OakTepHi B OYTbIIM MepHosuMyecKku O- 
6aBuaica 0,1% pacTBop cepHokHcsioro amMounua. Tlocme okoHYAaHMA BbIpa- 
IMHBAHHA COMepKUMOe OyTHIIM (WJIbTPOBaOCb yYepes OOJIbIIyIO BOPOHKy 
Selita © MeMOpaHHEIM (:puJIbTpOM. Ocajok MHOTOKpaTHO MIpOMbIBaJIcA CTe- 
PHJIbHOH ICCTHVIMpOBaHHOH BOOM WO MCYe3HOBeHHA KaueCTBCHHbIX peakuuit 
Ha aMMMak MW HuTpUTDI. Jlamee ocaqoK CHHMAJICA C (UIbTpa, MepeHOCHJICA B 
araTOBy!O CTYNKy HM TWWaTeJIbHO, B TeyeHHe 30 MHH., pacTHpaJicA C U3MeJIbUEH- 
HbIM CTCKJIOM. SaTeM pacTepTble KJIETKM MepeHOCHJIMCb M3 CTYNKH B KOUJOY, 
comepxKamlyio 10 Ma cTrepHbHOM BOAOMpOBOAHON BOLE. 
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C UebIO MOJYIHTb aBTOJIH3 KeTOK KOJIObI BbIePAKUBAINCb B TeYeHHe 
24 uac, npn 40°. Ilo ucreyeHuu 9TOrO CpoKa aBTOM3aT PUJbTpOBaJICA Yepes 
BOpOHKy Selina c acOecToBbim (:bubTpomM C® u saTeM B (UIbTpaTe oMpe- 
IeAIMCb AMMHAK WH HUTPUTHI. OnpeseseHve AMMMaKa MpOW3BOMJIOCb OTTOH- 
Koli mpu 30° B yculopuax BakyyMa (20 MM), cosqaBaeMoro BOJOCTpyHHbIM Ha- 
cocoM. KouIM4uecTBO HUTPpHTOB B aBTOJIH3aTe yCTaHaBJIMBaJIOCb KOJIOPHMeTPH- 
uecKH Tlocsie WOOaBuenuad peakTuBa [pucca. B ono cepuu ONbITOB MUIbTpaT 
ABTOUH3aTa TIOMeLaJICH B KOJIObI, MOCJIEMHHe BbILepKUBAICb B TeYeHHe 
5 gue mpu 30°, a 3aTeM B (*UJIbTpaTe aBTONH3aTa CHOBA MpOH3BOZHOCb 
KOJIMUeCTBEHHOe ONpemesieHHe AMMMaKa HM HUTPUTOB. B Apyrok cepHu ONbITOB 
K (buIbTpaTy MoOaBsAcaA 0,1% pacTBOp CepHOKHCIOTO aMMOHHA Cc TAaKHM 
pacueToM, YTOObI B (PUIbTpaT AONOMHUTeIbHO ObIIo WOOaBMeHO 10 usu 20 Mr 
NH3 na aurp. B 9ToH CepHu OMbITOB KOJIMYeCTBO AMMMakKa H HATPHTOB E 
ABTOMU3ATE OMPeMeIAIOCh HEMOCPEACTBEHHO Moce WOOABJIEHHA CeEPHOKHCJOTO 
AMMOHUA HM Mocse 5-HeCBHOH BbILeEP2XKU (PWbTpaTa aBTOMH3aTa B TepMOCTATE. 
OrcyTcTBHe HUTPHCPUILMpyIONNX MH TeTepoOTPOHbIX OakTepHii B CubTpaTe 
AOKA3bIBaJIOCb MyTeM MOCeBOB (PHJIbTPaTOB aBTOJIM3aTa B MMHepaJIbHylo cpely 
IIA HATPUUMUMpyIOUMx GOakTepui, a TakxKe Ha MACONeNTOHHDIM OyJIbOH. 
XMMMYECKUM aHaH3aM NOWBeprasiMch TOJIbKO CTePHJIbHbIe (PYIbTpaTH. 

C wesbio MoKa3aTb, YTO AMMMAK B YCJOBHAX OMbITa He yJIeTyYMBaeTCA, 
MPOW3BOMMacb OTTOHKAa AaMMHaKa M3 KOHTPOJIbHOM KOObI, codepKaBwei 
ROLY HW TO Ke KOJIMYECTBO pacTBOpa CeEPHOKMCIOrO AMMOHHS, ITO H B OMIbITE. 
QTM ONpesesIeHuA MOKa3aJIM, YTO KOJIMYECTBO AMMHAaKa B STHX YCJIOBHAX B 
TeueHHe 5 THe He U3MeHAeTCA. B PuMbTpaTe aBTO/M3aTa KaK HeMOCpeACTBCH- 
Ho Tocwe (PuIbTpaluv, Tak u yepes 5 Hel MpoMsBOAMIOCh onpeedieHne 
o6ulero KouMYecTBa a30Ta To Kpestbpyauito. 


IKCUNePUMeHTANbHbE HAL el let tel IK 


OnpeneleHHe aMMMaka B (UMbTpaTax aBTOJIM3aTa, MOJyIeHHOrO U3 KJe- 
tok Nitrosomonas, No0Ka3aJI0, UTO HeMocpeACTBeHHO Moce (uJIbTpalHu aB- 
TOMH3aT COMepxKUT AMMMaK UM HUTpUTHI. B Taba. | mpuBezeHbl WHdppI, noJy- 
yeHHble B 15 ompirax. Mbt BHAMM, YTO B CpeHeM Doce PUJIbTpaluu B aBTO- 
wu3aTe cofepxutTcaA 26,39 mr No amMuaka B 1 a. Uepes 5 zHel KomM4eCTBO 


UCAOginoin a 


ONBTH C PUAbBTPaTaMH aBTOAN3aATOB KeTOK Nitrosomonas 


6e3 mnpnO6aBpaenus (NH,),SO, (mpoqomKuTebHOC Tb OMbITAa 


) CYTOK) 
Hayaspu. KOJI-BO B Mr KoHe4dH. KOI-BO B Mr 
None No/a N,/a Ymeupunnocn | O6parzosanocn 
OMBbITOB [= Seok Se ly eee alain Ns NO 
NH, No, NH, NO, B Mr No/at B Mr N,/a 
rl 31,3 1,2 Doe Se 2,5 1,5 
2 20,6 0,06 12,1 0,4 8,5 0,0 
z 2,5 0,23 0,4 0,8 2,4 0,6 
4 13,3 0,3 8,0 0,6 5,3 0,3 
5 14,5 0,3 8,0 0,7 6,5 0,03 
6 23,0 0,23 0,1 0,26 22,9 0,06 
7 23,0 0,3 0.1 0,3 22.9 0,4 
8 3,0 2.5 1,5 3,8 4,5 1,3 
9 a7 0,2 21,9 0,3 6,3 0,1 
10 0,7 1,3 0,1 1,8 0,6 0,5 
i 45,2 0,7 26 ,6 1,4 18,6 0,4 
12 Oa 0,2 01 1,5 50,9 1,3 
13 0.9 0/6 0/8 16 0.4 10 
14 89.6 30 8 58.3 86,3 0,3 
15 48,4 3°0 0.03 B46 48,37 0,3 
ce es ee ee 
| 
Cpeau. 26,39 0,94 (bes 1,4 18,49 0,54 
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aMMHaka B (PUJIbTpaTaX 3aKOHOMePHO yMeHbIaeTCA B cpenHem no 7,43 mr No. 
AOcouMOTHbIe KOMMYeCTBAa AMMHAaKA B pa3/IMYHBIX onbitax Bapbupylor oe 
BCIONy HaOsOMaeTCA OHA H Ta xe OOULaA 3aKOHOMePHOCTh — cosepxKanne 
NHs B duuibtpatre magaer. Komuyectso HuTpHToB nMocue 5-MHeBHOII BbIJep KK 
AaBTONM3aTa B TepMocTaTe, HaobopoT, Bospactaert c 0,9 no 1,48 (B Muurpam- 


Max No Bl a). 
Wa@accie 2 


OnbtTE ig PuHAbTpaTaMH aABTOAH3ATOB KueTOK Nitrosomonas 
¢ MoOapaAeHHeM (NHy).SO, (mpoxomKuTembHOCTb onbita 5 cyToK) 


a a a ee eee 
Hayaubu. KOJI-BO B Mr KoneuH, KOJI-BO B Mr ; 
Ae Meosaaeno N,/a No/a | Ymenomwn- Ypennun- 
Nu, : OCb JOCb 
ONLITOB B MC NH, NO; NH, | NO, ? okie ; ee 
2 2 
1 | 16,0 “7,7 0,33 46,2 | 0,8 4,50 
é ? ed 5 Prt ? ? ? 0,47 
2 16,0 29'8 0°33 13,2 | 0,78 1,66. | 0,45 
3 16.0 49.3 0,24 28,0 0,64 11,3 0,43 
4 18,0 36,9 0,30 28,8 0,37 1,9 0,07 
5 18.0 25,5 0,40 14:0 1/30 11,5 0,90 
Cpexn. 37,8 | 0,34 | 26, 04 | 0,77 5,57 | 0,46 


Bo Bropolt C€pHM OMNEITOB K Q@WIbTpaTy aBToumM3aTa WoOaBsAICA CepHo- 
KMCJIbIL AaMMOHHH. Pesy/IbTaTbl STHX OMBITOB MpHBeszeHE! B Tabu. 2. B sTux 
OMbITaX TaKKe IIPOHCXOMMT YMeHbUIeHHe KOJIMYeCTBa AMMHaKa B ABTOJM3aTe 
M HapacTaHve HUTpHTOB. A6- 


COJNOTHOS COMeEp*KaHHe AMMHa- Ta6Oauna. 3 
Ka B aBTOJIH3aTe B Pe3yJIbTa- . ay 
Te jJIONOJIHHTCIbHOrO BHeCce- KounuuectTBo o6Omero a30Ta B PuIb- 


HMA CePHOKHCIorO aMMOHHA TpaTax aBTOAN3aTOB KyabTyp Nitro- 
somonas HM YreTepoTpogmubxX MUKPO- 


3JleCb BbILWe H BePpOATHO M0- Speen ree Slane) 
9TOMY eFO KOJIHYeCTBO Yepes 
5 Hew YMeHblaeTCaA He CTOJIb 

Ha4aJibu. Koneun. 
S2HAUHTeEJIBHO, KaK B IIPeWbIaAy- Mux poo prannaMpt KOJI-BO , - KO’-BO 
(HX OMbITax, rye aMMOHHH- Pos 
Ha COlb He MOOABJIAIACb. 

Mcue3HoBeHve aMMHaka He INTROS OES? 5 oo 5 6 98 ,35 98 ,86 
MOXKeT ObITh OObACHEHO yule- Foreporpobe’* | Ato 07 ite 
TYUMBAHUeM, TaK Kak OOtLee ; 
KOJIMYeCTBO a30Ta B Hayaye u 
B KOHIe OMbITa, KaK 9TO BHI- LN Oe Bw TO 
HO 3 J[aHHbIX, IIpHBeeHHbIX ** Cpequee u3 4 onbiTos. 

B TaOJ. 3, OCTaeTCA OMHHM H 
TEM Ke. 

Takum o6pa30M, B JBYX CepHAX OMBITOB ObIIO yCTaHOBeHO Maeve Ko- 
wuuecTBa aMMHaka, cOsepxKaulerocA B PUJIbTpaTe aBTOMM3aTA KJIeTOK Nitro- 
somonas. DTH H3MeCHeCHHA B COCTaBe XapaKTePHbl WIA ABTOMH3SaTa KJIETOK 
Nitrosomonas. B kKauyecTBe KOHTpoOJIA ObIIM MpOH3BeeHbl aHaJIOrHyHble HC- 
Ce@OBaHHA C aBTOJH3aTOM KJIeTOK YreTepoTpoPHblIxX MHKPOOpraHH3MoB 
(1poxX KU, MHKOOAKTeEpHH, HECIOPOHOCHEIe 6akTepuu). Bo Bcex cilyyaax Npu 
BbIepKUBAHHH (PWJIbTPaTOB aBTOJIMsaTa HaO0Lalocb He YMeHDbIIeHHe, a 
SHAUHTeIbHOe YBeJIMYeHHe KOJIMYECTBAa AMMHMaKa, O eM Golee MOApoOHO 
6yleT cooOMLeHO B AambHelitem. OOpaulaer Ha ceOA BHAMAaHHe, YTO B CPUJIbT- 
patax apTosmusata ksleTOK Nitrosomonas kOMYeCTBO oOpasylollMxcaA HUTPH- 
TOB H€BeJIMKO MO CpaBHeHHIO C KOJIMYCCTBOM Hcyesaloulero aMMHaKa. Tak, 


TIpH yMeHbuiexuu amMuaka 18,9 mr (no Nz) o6pa3o0Banocb 10,5 Mr HUTPHTOB 
477 


12 WAH, 7. 95, N 1 


(10 Ne, cm. Tabu. 1). MoxHo BbICKa3aTb MpeANoO*ReHHe, YTO Mpolecc HH- 
TpH(PuKalwu MpoTeKaeT B HeCKOJIbKO 9TaN0B. BuHayale aMMMaK, OKUCJIAACb 
TO, BUIMAHWeEM (epMeHTa, KOTOPHIi MbI NpewwiaraeM Ha3BaTb AMMOHOKCH- 
azo, oOpasyeT MpoMexyTOUHble MpOAyYKTbl, BOSMOXKHO AMHHbI WIM Apyrue 
a30THCTbI€ COCAMHEHHA, KOTOPble 3aTCM OKHCJIAIOTCA QO HUTpHTOB. Browne 
BePOATHO, YTO OTACJIbHbIE STANbI ITOTO Mpouecca OCyMIecTBJIAIOTCA OMpee- 
JICHHBIMH (PepMeCHTHBIMH CHCTeMaMH, MIpHYeM YCJIOBHA, HeEOOXOAHMbIe WIA 
(PyHKIMOHUpOBaHHA STHX CHCTeM, pa3JIHUHbI. B 9KCMepHMeHTaX, OMMCaHHbIX 
BbIIe, JIEFKO OCYILeCTBIAeTCA MpeBpalleHHe AaMMMaKa B MpoMerKyTOUHBIC 
MpOAYKTH, TOr4a Kak WIA UX MaJlbHeHIWero OKHCJICHHA, MOBHAMMOMY, HeOO6- 
XOJMMbI HHbIe yCJIOBHA. 


BHUBOAH 


1. Paspa6oTaHbI MeTOb BbIPallHBaHHA YHCTHIX KyIbTyp Nitrosomonas 


B OOJIbIIHX OO beMaAX CcpeAbl, YTO MO3BOJINJIO HaKallWIMBaTb HeOOXOAHMOe KO- | 


JIMYECTBO KJeTOK HHTPHPUUMPYyIOUNX OakTepHi. 


2. AstomusatTpt KiieToK Nitrosomonas, Npo*uJIbTpOBaHHble yepes OakTe- — 


DMAJIbHbIe (PWJIbTpbl, COMepxaT aMMMaK M HuTpUTH. IIpu BpiqepxKUBAHHH 


CTePHJIbHbIX, He COMepxKallUX KJIeETOK HHTPHUUAPYIOWINX OakTepHu aBTOJIV- 
3aToB mpu 30° B TeveHHe 5 WHE HaOIOMaeTCA 3HAUHTeIbHOe YMeHbILeHHe 
cojep2kaHuA AMMMaKa HM yBeJIMYeHHe KOJIMYeCTBa HUTPHTOB. 


3. IIpu MONOJHUTebHOM BHeECeHHH B (PHJIbTPaTHI aBTOJH3aTOB pacTBopa | 


C€pHOKHCJIOrO AMMOHHA HW HX BbILepXKUBAHHA TaK Ke NPOMCXOAUT Mapenue 
KOJIM4eCTBa AMMMaKa UW HapacTaHHe HUTPHTOB. 

4. OOulee KOMYeCTBO COMepKallerocA B ABTOJIM3aTAaX a30TAa 3a BeCb 
CpOK OMbITa He H3MeHsAeTCA. 


5. MoxHo mpegnowaraTb, YTO Mpolecc HHTpH*UKaWHH MpoTeKaeT B pe- 


3YMbTAaTe MOCJCTOBATeJIbHBIX ITANOB OKHCJICHHA, OCYULCCTBJIACMbIX OCOObIMH 
()epMCHTHbIMU CUCTCMaMH. 


VucrutyT MukpoOuonornuu Noctynuso 
AkajemMun HayK CCCP 14 | 1954 


UMTHPOBAHHAS JIMTEPATYPA 
ab 
p 


Hi 
Kul, E. Py6an, Muxpo6nosnorun, 22, 376 (41953). 
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HOrpanzckuk, MukpoOuonoruna noun, M., 1952. ? A. AMureuen-. 


Aornagn Akagemun Hayx CCCP 
1954. Tom XCV, N 1 


| IKOJIOIHAl PACTEHHH 
r. HW. MOMIABCKAA 


HEKOTOPbIE HOBBIE JIAHHbBIE O 3HAYEHHH BOJIOCAHOFO 
NOKPOBA Y PACTEHUM 


(ITpedcraszexo axademuxom B. H. Cyxaueeoim 81 XII 1958) 


OnylleHHOCTb pacTeHHii, T. €. HamM4ve BOMOCKOB Ha JIMCTbAX, CTeOIAX 
APYTHX UX YaCTAX, ABJIACTCH IpeKpaCHbIM MOKAa3AaTeJIbCTBOM HepaspbIBHOM 3a- 
-KOHOMepHOH CBA3H MexKAy pPacTeHHAMH HM YCJIOBHAMM Mx 2%Xu3HH. TloKpos 
TYCTbIX O€JIbIX 'BOJIOCKOB, MOKPbIBAIOWIMX paCTeHHA, 3allluulaeT ero oT uccy- 
‘Mlatollero WelicTBud BeTpa HW CO3LaeT Kak Obl 9KpaH, OCMAG/AIOUMH HarpeBa- 
He; BCJIeACTBMe STOrO OH ABJIACTCA, KAK H3BECTHO, OJHUM M3 Upucnocobule- 
HMM, MOHMKaIOWMx TpaHcnupauuio pacteuuli. TlonwxenHve Tpancnupanun 
OCOOEHHO BaXKHO JIA pacTeHH CyXHX MeCTOOOHTaHHH uM pacTeHuli, Harpe- 
Bae€MbIX COJIHI€M B MepHOR HavOowJblwero HemOcTaTKa BOMOCHAaOKeHHA, KOr- 
S Hoan TEP ae pacreHuit WOJ2KHa ObITb MOHHKeHAa WO MHHMMyma (1%, 5, 
ll 12 
? ? ° 

K. A. TumMups3eB cpaBHHBaeT BOJIOCHHOM MOKPOB pacTeHuli Cc JI@CHbIMU 
ONyWIKaMH UW XKHBbIMH H3rOpOAAMH, 3allMUlalouluMuU OT HCCcyllatollero seli- 
CTBMA BeTpa. THMHpsseB (!7) nucam: «OKa3bIBaeTcH, UTO pacTeHHe aBHO 
MOJIb3yeTCA 9THM MpPHeMOM WH eCJIH OCYIILeCTBIAe€T CFO B MUKPOCKOMMYCCKUX 
cess TO 3aTO Ha WupoKyto Hory. IloBepxHocTb JMCTbeB y pacTeHHli cy- 
|.XHX KJIMMATOB WJM MOLBepraloulUxcA CHJIbHOM MHCOJIAIHA HepeAKO ObIBaeT 
= BOJIOCKaMH, TIpH HaOJOACHHH B MHKPOCKOI — rycTOH 3apOcJbio, We- 
JIbIM JICCOM BOJIOCKOB, TNO 3allMTOM KOTOPOrO CXOPOHWJIMCb OTBeEpCTHA 
-ycTbul». OHako BOJIOCAHOM MOKpOB pacTeHH MMeeT elle H Wpynoe IKOVIO- 
ruyecKoe 3HaveHHe, a2 HMCHHO — OH Jlae€T BO3MO2KHOCTb 3HAYMTEJIbHO TMOHH- 
3HTb BJIA2KHOCTb JIMCTbEB, a CJICMOBATCJIbHO, H NOTPeOHOCTb B BOs. 
| TIpu usyyeHuu 2HeBHOTO comepKaHHA BOI B JIMCTbDAX™* TpYHUIUbI 
-MoxHatoi (Linosyris villosa), cre61M M JMCTbA KOTOPOM MOKPBITbI rycTbIM 
BOJIOCHHBIM IIOKPOBOM, HM IpyAHUUbI OObIKHOBeHHOH (L. vulgaris) ¢ rovbIMu 
JIMCTbAMM BbIACHMJIOCb, YTO OMyWeHHbIe uctea L. villosa comepxau 3HauH- 
-TeJIbHO MeHbllle BOZbI, veM rouble WucTba L. vulgaris, xora 06a Bua NpoHs- 
‘pacTaiu B OMHOM HM TOM %Ke pacTuTedbHOM cooOulecTBe **. Ha6smonenua 
BeJIHCb B TesuJIepMaHOBCKOM OMbITHOM secHuyectBe VMucruryta seca AH 
CCCP ua wre Boponexckof 067. B 1949 r. npu cogelicrsuu Uucrutyta reo- 
rpaduu MockoscKoro rocyapcTBeHHOro yHuBepcurTeTa. 

Conep2Kauhe BOI B JIMCTbAX PpYAHMUbl MOXHATOM M rpyAHHUbI OODIKHO- 
BeHHOM u3yYaNOCb Ha COJOHNOBLIX NommHax Beno u Ulypruncxoh. Ha stux 
TIOMAHAX BCJICACTBHe COJIOHIEBATOCTH MOYBbI eC OTCYTCTBYET. 

Ha Besoti nomaue na6moqeHua Bech B Ccoo6ulectBe ¢ Festuca sulcata 
u Statice tomentella. Ha [lypruncxolt noiane HaOmIOMeHHA MPOBOLMINCh B 


* Vsyyenve HeBHOTO COepKAHHA BOM B MUCTHAX PacTeHul MpOUsBOAHJOCb o6nI4- 
HbIM MeTONOM B3BelUMBaHUA. ONBITH BeUCb HeMocpekcTBeHHO B MpupOfe, B YCIOBMAX IIpo- 
M3pacTaHua HMCCeMyeMbIX pacTeHHit. 

** B yccnelopakuw mpauuMana yuactue JI. JIsicxopuy, JI. Coicoepa, C. JlapuKos 
u 3. LIlkyparenxo. STuM <aMMaM BEIpaxato T1yOoKy10 6laroapHOcTb 3a MOMOLIb B 
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cooéurectBe ¢ F. sulcata u Artemisia austriaca. Tlouwa na oOeux NomAHaXx 
mpemcraBaer cToOuatpiit comoneu. MecraMv BbIMeAIMCbh MATHA KOPKOBOrO) 
comoHua c accoumauueli u3 Linosyris villosa, Echinopsilon sedoides u ap., 

Ha Beaoii nosHe TpaBaAHOi NOKpoB O4¥eHb TycToH u cocTos u3 Festucal 
sulcata (cop.3), Poa pratensis (cop.1), Linosyris villosa (cop.1), Statice? 
tomentella (cop.2), Sempervivum ruthenicum (sp.), Sedum maximum 
(sp.), Silaus Besseri (sp.), Agropyrum repens (sol.), Achillea millefolium) 
(sol.), Potentilla argentea (sol.), Filipendula hexapetala (sol.), Veronica: 
spicata (sol.), Artemisia pontica (sol.), Inula Britanica (sol.) “ ap. 

Tpapavoli mokpos wa Ulypruuckoit mouse cocrosm u3 Festuca sulcata 
(cop.s), Silaus Besseri (sp.). Linosyris vulgaris (sp.),Statice tomentella 
(sp.), Artemisia austriaca (sp.), A. pontica (sp.), Poa pratensis (sol.), 
Achillea millefolium (sol.), Potentilla argentea (sol.), Linosyris villosa) 
(sol.) u ap. 

Cpenu nepeuncsenuprx 16 BAOB, MpOMspacTarouHxX Ha BbIMJeOMMCAaHHbIX 
COJIOHILOBLIX MOJIAHAX, HMeeTca 3 BUMa CYKKYJICHTHOPO XapakTepa, T. e. pa- 
CTeHHii C JIMCTbAMH MSACHCTHIMH B TOi HIM MHOM creneHu (Statice, Sempervi- 
vum Sedum), u 4 Busa, mucTbaA KOTOpHIx onyuteHb! (Linosyris villosa, Arte- 
misia austriaca, A. pontica, Potentilla argentea). Takum o6pasom, cpequ} 


\ 


Ta6Onaunna 1 


| Conep2kanne BOD B /y OT 


Jara Bpems Ha- T-pa Tepuvur cyX. Beca 
6tokeHHA p BaKHOCTH 
HaOsIO0eHUA Bostyxa B ° C s chIp. Beca 
B uac. BO3SAyxa B % Pp. JHCTbeB C JIHCTbeB 6e3 
BONOCKaMH BOJOCKOB 


Linosyris villosa (auctba nymncrTole) 


CouonwoBad NomdHa Benaa 


4 VI 9 46,4 87,2 96,6 
11 23,0 14,9 46,3 86,3 96,6 
13 25,0 16,9 45,0 82,1 91.4 
15 25.5 ATA 46,2 86,3 95,9 
17 27,5 19,2 41,2 84,5 94.0 
9 VI 8 23,5 10,8 39,8 61,2 71,4 
10 25,5 11,4 42,8 74,9 78.8 
42 29,5 19.7 40,7 63,7 76,2 
14 30,0 134 41,6 71,4 79,5 
16 31,5 22.2 Os 76,2 82.7 
18 29,5 6,2 42,2 72,9 78,0 


Linosyris vulgaris (uctba route) 


CouoHuoBad nousHa Benaa 


20 VI 8 30,5 47,7 64,0 os 189 

10 33,0 25,9 65,9 if 193 

42 30,5 17,2 65,5 2 194 

44 30,5 15,6 65,4 a 189 

16 24.0 8.3 61,6 a 163 

18 66,4 = 195 

| 

CosonyoBan nordua Iypruuckan | 
8 VII 8 25,5 10,8 64,2 aos 
10 28.5 15.9 65,0 i ie | 

12 30,0 18,7 63,0 = 172 

14 27,5 12°3 63,9 ee {78 

16 28.5 13.7 64.5 a. 180 

18 25,0 9.8 65,0 2 189 


189 


; 


OOMbUIO MpOueHT ONYWeHHbIX BUROB (25%). 
MukpoksuMar (uTOKMMaT) TpaBAHOTO MOKpoBa COMOHTOBLIX NOAH, B 


pacTenun, MpOW3pacTawlulHNx. Ha COJIOHILOBbIX NOJAHAX, HAXORHTCA JOBOJbHO 


CHI OTCYTCTBHA Ha HUX ApeBecHOl pacTHTeMbHOCTU, XAPaKTepH3syeTCs BHICO- 


KHMH TeMMepaTypaMH, CpaBHHTeIbHO OOJLIIMM MePULMTOM Ba%KHOCTH BO3- 
AYXa M SHAYHTeCIbHBIMM KOJI€OaHHAMH BaxKHOCTH BO3Lyxa. Temnepatypa 
BO3Tyxa BO BCe AHU HaOMiomeHH KoNeOamach Mexay 23 u 33°. Ha Benoit 


tioldhe 20 VI HanOombunii me*uunT BlaxKHOCTH Opi paBeH 26%, a nau- 


‘ 
\ 


MeHbIUMH BeyepoM 8,3%. J,aHHble MHeEBHOrO COsepxKaHHA BOLL B JMCTHAX 
L. villosa u L. vulgaris, a rakxxe 91emeHTHI MUKPOKJIMMaTa, OTMCY¥CHHHIe B 
AHM HaOJIOReHHH, NpMBeseub B Tabu. 1. 

Jl onpegesmenua cyxoro Beca BosocKos L. villosa c 6omee uem 100 
JIMCTbeEB Obl CHAT BePXHHH WM HMKHHH snugepMuc. Buiacneno, uTo cyxoit 


Bec BOJIOCKOB OblI paBeH B cpeqHeM 10% cyxoro Beca We/IbIX JIMCTbEB. 


Hs ra6a. 1 puguo, uro y L. villosa ¢ cubHo oMyWeHHBIMM mucTDAMu 


AHEBHOe COepKaHne BObI B JIMCTbAX ObINIO 3HAYHTebHO MeHbllle, 4eM y 
L. vulgaris, uMeroutei ronpie auctba: y L. vulgaris qHeBHoe cofxep»Kanue 


BOJbI B JIMCTbAX KOJeOaslOcb B Mpegemax 163—195% or cyxoro seca, HIM 
61—66% or cbiporo Beca, Torga Kak y L. villosa conepxaHHe BOLI paBHO 


—61—87%, a 3a BEIyeTOM cyxoro Beca BomOcKoB 71—96%, umn 39—46% or 


CbIPOrO BeCd. Xora HaGJIIONeHHA IIPOH3BOTHJINCb HEOXHOBPeMeHHO, OHAKO, 
AAHHbIe VIA Beso MOsAHbI NOJIYYCHbI IPH OYCHb O1M3KUX YCJIOBHAX NOPOLBI 
B TeveHHe ABYX MNe€PBbIX TeKay, HIOHA, T. €. B TEYEHHE OMHOPOAHOTO HW KOPOT- 
KOTO IIPOMe€x*KYTKa BPeMeHH, B OLHOM MW TOM Xe COOOLLECTBE, TOJIbKO JJIA 


| Wyseruncxot momaupl aHHble nowyyenn 8 VII. 


Ecuim 2Ke IIPHHATH CpeqHee THEBHOe COsep Kane BOA B UCcTEAX L. vul- 
garis, oTrMeyeHHoe 20 VI, 3a 100%, To ana L. villosa momyaum comep>xKanue 
Boab! 4 VI 36%, a 9 VI 37%, T. e. comep»Kanue BOZHI B MMCTbAX L. villosa 
3HAYHTeJIbHO MECHbIllle, 4yeM B HCTHAX L. vulgaris. 

Ha Beso mouse BulaxKHOCTb JIHMCTbeB u3y4aacb elle y Silaus Besseri 
u y Statice tomentella. He npuBogda 3mecb BCeX MOJYYeCHHBIX JaHHbIX, OTMe- 
Wy TOJIbKO, UTO O6a 3TH BULA MMEJIM BODHI B IMCTbAX OobIUIe, ¥emM L. villosa, 


a uMeHHO, 164—188% Ha cyxol Bec, HIM 62—64% Ha cbIpon Bec. 


BulaxkHOCTb JIMCTbeB, HaleHHad Hamu Jia L. villosa, HaH6onee O61u3Ka 
K BJla*KHOCTH JIMCTbeB MywWucToH Veronica incana B TpouukoM 3anoBenHuke, 
uccnemoBpaHHon IT. A. Teuxenem (!°). Tak, cpeatHee comepxKaHve BOB! y 
V. incana B mepBoH MomoBuHe aBrycta OblIo0 44,5—47,4% Ha cbIpoli Bec, 
T. €. TO Ke, uTO y L. villosa. 

L. villosa pacteT B TesepMaHOBCKOM JIeCHH¥eCTBe Ha 3aCOJICHHBIX M0U- 
Bax, a B CTelaX, HampuMep B paloue JlepkybcKOH MoesallMTHOM ONBITHIK 
cranunu (Bopommmosckad O6.), Ha (bH3H4eCKH CyXHX COHTHIX BbIroHaX (1%). 
E. M. Jlappenxo (4) ormeuaet, uto L. villosa aBaserca HacTOAUIMM rasopu- 
TOM, T. €. COJIOHYaKOBbIM pacTeHueM, a L. vulgaris — Paky/bTaTHBHbIM raJio- 
(uTOM. 

CreloBaTeIbHO, MOXKHO CeaTb 3aKJIOUCHHe, YTO MOHMKeHHAaA BJAaxK- 
HOCTb JIMCTbeB y OMmyleHHoro pactenus L. villosa apmaeTca OHO U3 9KO- 
JIOrO-PUSHONOTHYECKUX ero OCOOeEHHOCTEH, BbIPAboTaBIUeHCA y MaHHoro pacTe- 
Hud Ha (busHuecKu HM CusMOMOrMYeECKH CyxXHx MecTOOOuTaHUAX. TycToh Bomo- 
CAHOM MOKPOB aeT BO3MO?KHOCTh paCTeCHHAM Ha CYXHX MeCTOOOHTAHHAX 


MMeTb MaJIO BOJbI B JIMCTbAX. 
Tloctynuso 
25 XII 1953 
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Jloxrnxayn Aragemun Hayr CCCP 
1954. Tom XCV, N 4 


IKOJOLrHA PACTEHHH 


MW, Wi. OPKEBHY 


OB OCOBEHHOCTSAX PACMPOCTPAHEHHS PAHHEM HW MNO3THEM 
®OPM JLYBA YEPEWUYATOLO NO THIAM JIECA B BCCP 


(ITpedcraeaexo akademukom B. H. Cyxauesoim 8 I 1954) D 


Pasnoo6Opasue cbopmosoro cocTaBa wy6a yepemuatoro (Q. robur L.) 
ObIIO OTMeYeHO CBbIMe CTa JIeT Hasan. Oco60e BHHMaHHe uccyIeqoBaTeseli 
ObIIO OOpallleHO Ha paHO HW No3qHO pacnycKatoulMeca cdbopmpr (!, =, 1) 12), 
KOTOpble BrepBble OblwIH oMmMCaHb! B 1858 r. B. M. Uepusesnim ('%) B mecax 
YKpauHBl. 

Heo6xoqHMo OTMeTITb, YTO MOUTH BCe HcceqoBaHua ctbopmM Ay6a 4epell- 
YaTOTO MpPOWM3BOAUJINCb B JIECOCTEMHOM HW CTeMHOW 30HAaX, re ObIJIO B OCHOB- 
HOM yCTaHOBJIeHO, YTO PpaHHH AyO 3aHHMaeT Oowlee NOBDILeHHbIe 3IeEMeHTHI 
pesibea MW pOBHble Wi1aTO, a NMO32HHH — MOHMKeHHbIe (MOAHORKUA CKJIOHOB, 
oBparH). OgHako MccCJeqOBaHHA, MpoBemzeHHble B secax BCCP (secnaa 
30Ha), MOKa3aJIM HHOe pacMpeweenve paHHelt w MO3qHeH cbopmM AyOa yepelll- 
yaTOrO B 3aBHCHMOCTH OT pewbeda uw THNOB Jieca (7, 1°, 14), 

Ha ocHoBaHui HCCIeMOBaHH B 1O*RKHOK yacTH BCCP (B rpabopyrx ny6pa- 
Bax), BbIMOJIHeHHBIX B 1950 r. npu ysactun H. JJ. A6pamosoti (cm. ta6z. 1), 
VCTaHaBJIMBaeTCA, YTO MOBHIWeHHbIe Q/IEMeHTHI pebedba C MepHOBO-MOA30NH- 
CTbIMM [ecuaHbIMH HW CyNecuaHbIMH TOYBaMM (AYOHAKM COCHOBO-OpJIAKOBHIe, 
JYOHAKH rpaOoBO-Op/JIAKOBbIe) 3aHHMAIOT, TvIaBHbIM OOpa3s0M, yO Mmo3HO- 
pacnyckatoululica (93--98%). 

IlosqHaa cbopma my6a uyepemruaToro TakxKe MpeoOmaqaeT Ha OoMWax, 
NOWMHAaAX MW 3alaqvHax, MpeAcTaBJeHHbIX JepHOBO-MOA30JIMCTO-6O0JIOTHCTLIMA 
MOUBAaMH C 3aCTOMHbIMA B BeCeHHHH WM OCeHHHH MepHox BoamMu (AyOHAKH 
3JlaKOBble), HO 3feCb y2Ke MpHMellMBaeTcA B cpeqHemM 20% panHeH opMbl 
ny6a. 

B Hav6omee MOHMKeCHHBIX 2IeMeHTax pembeda (CKJIOHbI K OJILINAHHKaM), 
Ha OOFraTbIX JlEPHOBO-MOAZOJMCTEIX CYyMeCYaHO-CyrIMHMCTHIX WH MeperHoHo- 
KapOOHaTHBIX MOYUBAX C TIpOTOYHIMM BOMAaMH (AyOHAKM rpaOoBO-cHEITeBEIe, 
WyOHAKH rpa6oBo-sAceHeBble C YepHOH ObxXOH) rocmoycTByeT AyO pannel 
opm (82—99%). 

Ha cpBexKux JepHOBO-MOA30JMCTHIX CyMeCuaHbIX MOYBAaX, 3AHMMAIOWIAX TO 
pembedy cpeqHee novoxKenve (AyOHAKH rpa6oBo-KHCJHYHble), MpoHspacTaroT 
BMectTe o6e Popmbl Ay6a YepeuluaToro, c MpeoOsaqanuveM Yallle BCero paH- 
Hero my6a. 

Pacnpenesenue opm zy6a yepeuryaToro B 30He es10BO-rpaOoBbIx nyOpas 
(eHTpaJibHaa uacTb BCCP) B 3aBHMCHMOCTH OT pesbeda MU THMOB JIeca yKJa- 
JlbIBaeTCA B TY 2Ke 3AKOHOMEPHOCTS, YTO HM B rpaGoBbIx WyOpaBax (cM. Taw. AN 
HO 3/eCb B CpeMHeM yBeJIMYMBaeTCA pacmpocrpaneHHe panne PopMbI aya. 

B cepepuoit »%e uacth BCCP B 30He eJIOBBIX myOpap ye HeT TOM 3aKOHO- 
MepHOCTH B pacipocTpaHeHMM paHHeH HM MosqHeH cbopm my6a yepemuaToro, 
KOTOpad Oblia OXapaKTepH30BaHa HaMM BbIINe MWA rpaOoBbIx u eoBo-rpaoo- 
Bbix y6paB. Uccmemopanua, MpoBeseHHble B Tlononkonw 061. "pu ae 


A. T. Cugopexko (cm; Ta6a. 3), MoKa3avIM, YTO B CJIOBbIX nyOpaBax, HHorga 
BCTPCYAaIOUIMXCH HeOOJbIIMMH y4aCTOUKaMH B CeBepHOH WacTH BCCP, Bo. Beex 
Tullax Jleca mpeoOlagaer Ay6 panHel cbopmpl (90—98 %), a MO3qHAA PopMa, 
Kak HaHOoulee Teruomo6uBad (10x%KHaA), HMeeTCA TOJIbKO B KavecTBe HeOOJIb- 
Wo MpuMecu B CocTaBe ApeBOCTOA (2—10%). 

Takum o6pa30M, B 1OxKHOH MH CpeHeH YacTAX BCCP umeetca oOpatTHoe 
COOTHOIeHHe B pacrpemesieHHH pannel HW Mo3qHe PopMpI my6a yepelluaToro 
B 3ABHCHMOCTH OT peJibet)a H MOUBEHHO-rpyHTOBbIX YCJIOBMH NO CpaBHeHHo 
c mecocrenHol 30HoH CCCP. 


TaOauna 1 TaOauna 2 
PacnpoctpaneHuwe panHel PacnpocTpanenue bee 
no3sqtHeh opm B rpadoBHXx No3qHeH MopM B 1 0B Or a O- 

ny6papax BCCP (Bp %) BbLX y6paBpax BCCP -(B %) 
eal sos i ae ete ae aa Pesan eee FFs 
& 
& i 
ws Ea 2 a3 ro S 
Tun! WyOHsKa = a ES 5 Tunpr tyOusKa E A BA 5 
as £3 a A. G cs [aa] 


CocHoBo-oOpsAKOBHIM 2 98 100 EoBo-rpa6oBo-uep- 
I pa6o0Bo:op.iAkOBbIii 7 93 100 HUYHBI (Opa.) . .| 12 88 100 
SraKospli (Oslonne- En0B0-31akoBblit ! 
Bp)... ..-.-+{| 20 | 80 | 100 (6moquesbii) . ..| 36 | 64 | 100 
Ppa6oBo-Kuc mM dab 58 42 100 Es0B0-rpa6oBo-KHc- 
Ipa6oso cuabitesbii 82 18 100 MULE oe lee O 30) 100. 
[pa6opo-sceneBblit wd 99 4 400 E0Bo-rpa6oBo-CHbITe- 
Bhi Be ata 4255 15 100 
EnoBo-rpa6oBo-aceHe- 


Si ua nae bene he (0. nec ity ile, si 


IlostoMy HeJIb3a CUHTATh STH OAHOMMeHHbIe CPOPMBI, MpouspactTarouslue B 
JlecocTemu WH B JIecHOH 30He (BCCP), BnowHe ugenTuunpimu. Moe coyeranve 
KJIMMATH4UeCKHX HW MOYBCHHO-FpyHTOBBIX YCJIOBHH H3MeHAeT SKOMOFO-OnOJOrH- 
yecKHe CBOHCTBA PpaHHeH HW MO3sqHeH topMm py6a. 

B cBsa3H C TeM, YTO paHO H MO3QHO pacrycKaromHeca POpMB! Ay6a yepell- 
yaToro Ha IIpOTaxKeHHH cBOero 6oulblOro reorpaduyeckoro apeasla HMeIOT 

pa3IM4HOe pacmpeseweHHe B 3aBHCH- 

Ta6auyna 3 MOCTH OT peuIbetba H MOUBCHHO-rpyH- 

4 TOBLIX YCJIOBHH (HepeqKO 9TH COpMbI 

pooeeek ae ane a aN aie a M€HAIOTCH MeCTAaMH), a TaK2Ke 4UTO OHH 
ted BCCP (B %) y yacTo pactyT BMecte, B. H. Cykaues. 

('') He canTaeT Hx cTporo mpuypoueH- 

HbIMM K OMPeeJICHHbIM YCJIOBHAM Me- 


a eo CTONpOu3pacTaHHa. 
Se EY ake EA | BZ e B wesomM Ia Bcero reorpaduye- 
as | ce | 2 CKOro apeasia Wy6a uepelluaToro STOT 
BbiBon B. H. Cykayepa saBasetces 
‘ BIOJIHe IpaBHJIbHbIM, HO eCJIM MpHypo- 
Fe tas a , ha UATh W3yYeHHe paHHell u no3sfHelt 
Enopo-kncauuHpit . «| 90 10 100 (opm Ay6a Se PeTUNaSOLO. KOT TCD REIS 
Encrooneeacni 98 2 | 400 <WecopacTHTeJIbHbIM palioHaM, TO, KaK 


ObIIO MOKa8aHO BbIllIe, MOryT ObITb 
YCTaHOBJICHbI WJIX ITHX PAaHOHOB YacTHble 3aKOHOMEPHOCTH, KOTOPHIe HMeIOT 
6osIbIUOe JICECOXO3AHCTBEHHOe 3HaueHHe. 

Bpiapupuiveca B yculoBHAx BCCP uubie, vem B fyO6paBax secocrenu, 
dKONOFO-OHOOrHYeCKHe OCOOeHHOCTH paHHe WH MO3qHel chopM Ay6a yepeul- 
YaTOrO POBOPpAT O HeOOXOAMMOCTH MepecMOTpa peKOMeHAMl, CeaHHblx 
JWIA, JICCOCTEMHbIX YCJIOBHH, HO 6e3 KPHTHYeCKOTO aHaJIv3a MH MpoBepKu mper- 
JaraBlUIMxca HeKOTOpbIMM aBropamu Awa BCCP (mecHas 30na). 
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OueBuiHo, uTo CCIM [JIA JCCOCTEMHBIX YCIOBM PeKOMeHAyerca Ly6 n030- 
HMM PasBOAMTb Ha MOHH2KeHMAX H OOJlee OoraTbIxX H B/a2KHbIX MOUBAX, TO B 
YCNOBHAX IOKHOH WH CpemHeli yuactrn BCCP (rpa6ospie u eJlOBO-rpaOoBble 
“yOpaspl) sty d@opmy wzy6a Heobxozumo Pa3BOAUTb Ha OoJlee MOBbILeCHHbIX 
MeCTax C MeHee OoraTbIMH CyXOBaTbIMH NOUBaMH (AYOHAKH COCHOBO-OpJIAKO- 
Bble, MYOHAKH rpaOowo-opakoBble), a TakxKe B OMOMMAX HW MOWMHAx Ha 
CyMecuaHbIX Je€PHOBO-NOA3O0MCTO-OOMOTHCTHIX TOUBAX C 3aCTOMHbIMH BOAaMH 
(AYOHAKH OCOKOBO-31aKOBbIe, YOHAKH €JIOBO-31aKOBble). Syecb caelyer 
SaMeTHTb, YTO XKO/VEH MaKe OAHOH MosqHeH cbopmbl Ay6a uepewsuaroro, 
coOpaHHble B AyO6paBax rpaOoBo-OpJIAKOBbIX, He PeKOMeH/YyeTCA BbICeBATS B 
MyOpaBax OCOKOBO-31aKOBbIX; HaOOGOPOT OHM AOJMKHbI ObITh HCHOMb30BaHbI 
B  COOTBETCTBHH C yCJIOBHAMH MeCTONpOH3spacTaHHa HX MaTepHHCKOrO 
ApeBoctos. 

Ecim Jia slecocTenubix yCIoBHit Ay6 panHnit peKkomensyerca pa3BONTb 
Ha OoJle€ MOBbILIeHHBIX SJIeMeHTaX peJbeda HW CyXHX MOYBAaX, TO B yCuIOBUAX 
BCCP (1ox%kHaa HW cpeqHAA YacTb) STy POpMY, B COOTBETCTBUH Cc ee MECTHBIMH 
SKOJIOPHYCCKHMH H OMOMOrMYeCKHMH OCOOCHHOCTAMH, HeEOOXOHMO pa3sBOAUTb 
B NOHMKeCHHAX Ha OoraTbix CyMeCuaHO-CyIVIMHHCTbIX, a TAK*Ke Ha MeperHoiiuo- 
KapOOHATHBIX BJIa2KHBIX HM CbIPbIX MOUBAX C MpOTOUHbIMH BowamMu (AYOHRKH 
rpaOoBo-cHbITeBble, YOHAKH rpaOoBo-AceHeBble C YePHOH ObXOM). 

Ilo ucceqosanuaim B BCCP, npoBeneHHbIm Mog HalllMM pyKOBO,CTBOM 
B. WU. Cayrunpm (1°), kybTypbl Wy6a paHHero, co3qaHHble B yCOBAAX MIpo- 
uspacTaHvaA MosqHeH opMbl AyOa (AyOHAKU rpa6oBo-opAKOBbIe), MaloT B 
13-leTHeEM BO3PaCTe 3HAYMTebHOe NOHW2KeHHe MpHpocTa MO BbICOTe B cpaB- 
HeHHH C KyJIbTypaMH AyOa No3sqHeh POpMbl, 3a/10%KeCHHbIMH B ITHX 2%Ke ycJO- 
BuAX (43%). Ha OoraTbix w BaxKHbIX NOUBaX (AYOHAKH rpa6oBo-aceHeBbIe) 
KYJIbTYPbi MO3LqHeH PopMbl AyOa yepewluaToro OTCTAaIOT B pocTe H pa3BUTHU 
OT KYJIbTyp paHHel *opMbr (Mo BbICoTe B 13-seTHeM Bo3pacTe Ha 45%). 

BpIaBJICHHbIe OCOOCHHOCTH paHHeH MH Mo3sqHeH opm Ay6a yepeuryatorc 
yOeNHTeIbHO TOBOPAT O TOM, 4TO COOp X*KoOyAe HW HCHOMb30BaHHe UX MA 
JIECOKYJIBTYPHBIX WesleH HeoOxoHMo MPOW3BOLMTb MO MeCOpacTHTeAbHDIM 
paloHaM c y¥eTOM THIOB Jleca H ocoGeHHocTeH opm my6a Yepesyuaroro, uTo 
TO3BOJIUT 3HAYMTEJIbHO MOBbICHTb YCTOHYMBOCTb MH NPOH3BOLUTEJIbHOCTb KYJIb- 


TYp Ay6a. 


Tloctynuso 
VWuctutyT seca 
AkayemMuu Hayk BCCP SOOT Weiss: 
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Aoxaagn Arkagemun Hayrx CCCP 
1954. Tom XCV, Ne 1 


PHSHOJIOTHA PACTEHHHA 


H. H. BOJIOMAPCKHH u H. T. BBIKOBCKASA 


BJIMAHWE NEPEMEHHOUW BJIADKHOCTH NOUBDbI 
HA ®OPMHPOBAHHE YPO)KAS TABAKA B CBSA3H 
C TPOXO)KEHHEM CTAXQHM PA3BUTHA 


(ITpedctaeaeno akademuxom A. JI. Kypcanoeoim 3 1 1954) 


HisBecTHo, YTO B KUSH pacTedHli HMeIOT MeCTO «KpHTHYeCKHe MepHOsEr, 
KOrfa pacTeHHe OCOOeHHO CHJIbHO pearupyeT Ha HeMOCTATOK BOJbI CHHDKeHHeM 
ypoxkas. Padoramu H. A. Maxcumosa (') wu ApyraMu noKa3aHo, 4TO y 31aKOB 
TaKOH «KpMTHYeCKHH MepHO» CBA3aH C MpOXO*KMeHHeM PaCTeHHeM CBeTOBCI 
craquu pasBuTua. H. A. MaxcuMos BUAHT, BMeCTe C TeM, OCHOBHY10 IpHynny 
CHHKeHHA ypOkKaa Mp 3acyxe B TosaBJleHHH poOcTOBbIx Mpoueccos. Ho u 
XapaKkTep POCTOBHIX MIpOleccOB HaXOJHTCs B TeCHOM 3aBMCHMOCTM OT cTanul 
pasBpuTua (?, 3). Orcioqa ACHO BcCe 3Ha¥eHHe paspa6oTKH HaHOoulee 6aro- 
IIPHATHBIX Pe2KUMOB BOJOCHAOKeHHA PaCTeHHH B CBA3H C OCOOeHHOCTAMU 
CTaQuMHOrO pasBUTHA HM WHHAMMKU POCTOBbIX MIpOleccos. 

OHUM 43 aBTOpOB HacTosulero coo6iweHua (H. WH. Bononapcexuii) yera- 
HOBJIeEHO, 4TO TaOak (copT Tpane3songz 93) NpoxoAUT cTamuio ApOBUsaNuU B 
TeueHHe NepBbIx 35—40 Hew BereTallHu B MOe, MPHMepHO K MOMEeHTY IIOSB- 
JleHua Ha pacteHun 16—18-ro mucra. SaTem TaOak MepexOAHT B CBeTOBYIO 
cTaMi0 pa3BUTHA, KOTOPy1o OH TIpoxogzuT B TeyeHve 10—15 quel. OTumM xe 
aBTropomM (*) ycTaHOBJIeHO, YTO MOCJe saBepWIeCHHA CBeTOBOH cCTayHH, B Ile- 
PHOR OT Hauasia OyTOHH3allHu MO pacilycKaHva WeHTpaJibHOro UBeTKa, y Ta- 
6aka MpOHCXOMUT BPeMeHHOe 3aMeJIeHHe POCTOBbIX MporeccoB. Bpis0 
BbICKa3aHO IIpeAMONORKeHve, UTO B YTOT TlepHOA pacTeHWe OCOOeHHO UyBCTBH- 
TeJIbHO K BO3ZeCHCTBHIO HeOJIaNONpHATHBIX yCJIOBHH. 

OnbITbI MpOBOAMIMCh B BereTalHOHHbIX cocyax eMKoCcTbIO Ha 8,0 Kr 
MOUBLI (MpewKaBKascKHi BbIIMLeOUeHHbIM YepHosem), ymoOpenHoh NPK. Be- 
reTalHOHHbIA MepHow pacTrenul pasOuBasics Ha 3 asp: I — or BblcamKu pac- 
Cab B COCyAbI Oo mMOoaBseHua 18-ro WHCTa, YTO COOTBeETCTBYeT NepHoAy po- 
XOKMeHHA pacTeHuAmMUu cTaluM ApoBusauuu; I] — or nosBlenna 18-ro mucta 
WO pacilycKaHvaA WeHTpaJbHOrO WBeTKa, Mepwod, cOBMmawawulMn C 3amejie- 
HMeM Temma poctra moGera u B HepBble 15 THe — c NpoxorxKMeHHeM pacTcHHA- 
Mu cBeToBol ctayuu; II] — or paciycKaHua WeHTpasbHOrO IBeTKa JO OKOH- 
yaHHa BereTaluu (yOopKu JIMCTbeB). 

B 9Tu (basbl pacTeHHA BbIPAaMMBaMcb pH AByX rpafallMax BJa%KHOCTH: 
40—30% or TONHOH BaroeMKOCTH TMOUBLI (HWKHUH Mpeles, UpH KOTOpOM 
BO3MOXKHO HOPMaJIbHOe pasBuTHe Ta6aka) (5, °) u 9O—70% (onTuMasbuEre 
ycnopua). Momus npouspoqusca vepes 4 TpyOKu, ycTaHOBseHHbIe Ha pasHylo 
rryOuHy B Ccocyfax. 

HegocraToK BobI B MepBylo M BO BTOpy1o cba3y BereTauuM oOyCTOBMM 
Gonee MO3MHIOIO GYTOHMSAallMIO pacTeHHU, YTO CBUMETEJI_CTBYeT O 3aMeAJIeEHHH 
cramuiinoro pa3sBUTHA pacTeHu B 9THX YCJIOBHAX (cm. Ta6a. 1). Han6oup- 
WH ypoxkal MMCTbeB Obl MOslyseH B BapMaHTe C HeMocTaTOUHbIM BonocHao- 
*KeRMeM B CTamuo spopusauun (Taba. 1, Bapnant No 2), HavMeHbuIMM — ipH 
WYeMOCTAaTOUHOM CHaO*KcHHH pacTeHIth PoMoli B CBeTCBy!lO CTaMHIO PaseuTia 
H Nocnenylouw mMepHoR MO pachyckaHvA WeHTpasbHoro MWBeTKa (Ba- 
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Ta6Oauna 1 


Baunvnune ycrOBuw BOROCHAOKECHHA HA CPOKH OYTOHH3aANUH 
uypowanh Tadaka 


5 a ne 
Yporwkah cyxux 


- Bu1axkHOCTb MOUBbI TipogzomKut. cas Uucao met muctbes c 1 pa- 
& B% Fass bs cTeHua 

a — [ane EO Gea eee 

© iS Bair 

a 5 s ® a 3 s ) aoe g 

aa ie g & B 2 & | S5 | 885 Ne 
g| 5 | = = So fla EAR NCE A ae Seamer : 
1 90 90 90 36 24 30 49 69 14,1 100 
2 40 90 90 38 30 28 56 68 15,6 110 
3 90 40 90 36 28 32 53 64 10,6 79 
4 90 90 40 36 24 36 49 60 14,4 102 


PaccMOTpuM 3TH pe3YJIbTATbI B CBA3SH C OCOOeCHHOCTAMH CTaJIMHHOrO pa3- 
BUTHA TaOaka MW BbITeKAIOWIMM OTCIOMa XapakTepOM (OpMHpOBaHHsA pacTe- 
HAMM aCCHMHAWHOHEOM noBepxHocTH *. IIpH HegocTaTKe BarM B TepHoy 
CTaMH APOBH3allWH 3aMeTHO NOMaBJAeTCA POCT ACCHMHJIAIMOHHOH NMOBepX- 
HOCTH: K KOHUy I ta3bl MOWAatb JIMCTbeB y pacTeHHH BToporo BapvaHTa 
cocTaBHa TObKO 63,5% OT MIOWaqH JIMCTbeB Y KOHTPOJIbHBIX pacTeCHHH 
(cm. Tad. 2). OfHakKo ystyumeHHe BOMOCHaO«KeHUsA BO II casy OOecneunBaer 
peskoe yCHJIeHHe POCTOBbIX IIPOMeCCOB: ACCHMHJIAWMOHHAA MOBeEPXHOCTb y 
pacTreHuli BTOporo BapHaHTa B TeYyeHHe STO Pasbl yBeMYMBaeTCA B 3,5 pasa 
u K KOHUy da3pt Ha 12% MpepBbliuaeT MOWab JIMCTbeB y pacTeHHH KOH- 
TPOJIA. 


TaOauma 2: 


Bauanuuve yCAOBUK BOROCHAOKeCHUNA pacTeHHH Ha PopMupoBaHune 
aCCHMHJAWHOHHOK NOBEPXHOCTH 


Tl 1 Sart 

Ae nt a ia NoWalb ee pactenue no oon oe ee 
: B% ss Basil. Ho cbasam, B % 
2 2 I casa Il dasa III casa 
x & SSS 
s = 
a ed o 5 & a 
Suoeslese | ls My cinn la ts a A 8 ® s 
Bile Ween) Te Pos els ae é ae é » & is s 
Za = =| = 2 ple [oa Fy fy i) Io) re) _ =) a 
4; 90} 90.) 90 | 22,3] 1560 | 400 | 3080 | 100 | 3563 | 4100 44 42 14 
R|\| ZY 90 90, | 23,6} 990 64 S460N aa S75 Ome O 26 67 rit 
ay ie So 40 90 | 22,0} 1500 6 -| 2220 72 | 2698 76 56 26 18 
4| 90 90 40 | 23,0] 1520 98 | 3065 GH) || oe 93 46 46 8 


Vis pana pa6or (?, 7) u3BecTHO, YTO HeOCTAaTOK BOLI B CTaMIO ApOBN3a- 
UMM (HalpuMep, Ip APpOBUsauMH HaOyxIWHx CeMAH) He OKa3bIBaeT OTpulla- 
TeJIbHOrO BJIMAHHA Ha POCTOBbIe Mpouecchl B MocesyrouleM. Bmecre c Tem 
I]. A. Tenxesmb (°) u Apyrve uccemoBaTemH OTMeYAIOT, 4TO NOABepraBuneca 
3acyxe paCTeHHA B YCJIOBHAX OOHJIbHOrO BOMOCHAOKeHUA MyUWe UCMOVIb- 
3yI0T BOY, HM STO OOYCJIOBJIMBaeT BbICOKHe TEMIbl POCTOBbIX MIPOLMeCccoB, 4TO 
MMeJIO MeCTO B HallHx OMbITAaX. 

XapakTepHO, 4TO HanOoslee CHJIbHO B BapHaHTe Ne 2 (mo cpaBHennio c 
KOHTpOJIeM) Pa3POCJIMCb Te JIMCTbA, KOTOPble K MOMECHTY MepeBona pacrennit 
H@ OOWJIbHOe BOMOCHAO*KeHHe HAXOJHIHCb B IMOPHOHAMbHOM COCTOAHHN WIM 
TOJIbKO YTO PaSBePHYJINCh U3 BepxylueyHoOkK Mouku (McTbA 13—21; cm. puc. | 
H 2,6). TombKo 6 BepxyUleuHbIxX JIMCTbeB, CPOPMHPOBaBLIAXCA Moce 6yTOHH- 


* Ypoxat JIMCTbeEB Ha OMHOM PaCTeCHHH ONpeeNAeTCH UX MIOWAbIO H BECOM eJLHHHILbI 
aTOH nmoulanH. Ilocnenuui NoKa3aTeb U3-3a HeflocTaTKa MeCTa 3e€Cbh He pacCMaTpHBaeTCA. 
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3aluu pacTeHun, B Il€¢pHOX yCHJIeHHOrO OHTOreHeTHYeCKOro CTapeHusa BereTa- 
THBHbIX OPraHOB, NO CBOHM Ppa3MepaM He IIpeBbillan COOTBETCTBYIOMLHX 
JIUCTbEB KOHTPOJIA. Pasmep 2Ke JIMCTbeB, HAXOJAHBIIMXCA B MOMeHT lepeBoya 


pacTeHHi Ha OOHIbHOe BOMOCHAG*KeHHE 
B (pa3e HHTeHCHBHOrTO pocta, Kora 
POcT HJeT TOJIbKO 3a CUeT pacTsaxKeHHA 
KJIeTOK (sHcTba 9—12), Obl MeHbUIe, 
4eM y KOHTPOJIbHbIX pacTeHHii. 

B cpBeTopylo cTamquio pa3sBuTuA 
(Il casa) 3acyxa BbI3bIBaeT pesKoe 
HeoOpaTHMoe MofaBJleHHe POCTOBbIX 
mpomeccos. Ilopepxnoctb JucTbeB y 
pacTeHuu Bapwauta Ne 3 Bo II das3y 
BereTauHH yBeJIMUMBaeTCA BCcero B 1,5 
pasa u cocTaBaseT 72% OT KOHTPOJIA. 
BocctTaHoBwleHHe OOHJIbHOrO BO,OCHaG6- 
enna B III dbasy He OKa3pIBaeT cy- 
WeCTBeEHHOTO BJIHANHA Ha pa3BHTHe 
aCCHMHJIALMOHHOH MOBepxHocTu (Tau. 
2). Bce muctTba, 3acTurHyTble 3acyxoli 
B MepHO HX WHTeHCHBHOrO pocta, 
CHJIbHO 3a/,ep2KHBalOTCA B pocTe H, 0 
CYIULeCcTBY, H€ BOSOOHOBJIAIOT ero MocJe 
nepeBpowa pacreHuu Ha OOWIbHOe CHaO- 
yKeHHe BOWOH. SamMeTHO ycHJIMBaeTCA 
pocT TOJIbKO TeX JIMCTbeB, KOTOPbIe 
ObIJIM 3aCTHPHYTHI 3acyxoli B IMOpHoO- 
HaJIbHbIM Mepuon (puc. 2, 6). Ho u 
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Puc. 1. Bausnuve ycnopuhH BomocHa6- 
EHNA HA OKOHYATEMbHYIO TMWNOULaLb 
JMCTbeEB 10 spycam. Bapuauthl NeNe 1 —4 


9TH JIMCTbA He JOCTHIJIM pa3MepOB COOTBECTBYIOWIMX JIMCTbeB KOHTPOJIA 
ake pa3Mepa JIMCTbeB, CPOPMMPOBAaBIUMXCA MIpH HeMOcTaTKe Barn (CM. 


puc. 1). 
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Puc. 2. PopmupoBanue NIOWalW JMCTbeB MO ApycaM pu pa3iu4- 


HbIX YCJOBHAX CHAOMKeHUA pacTeHUh 


BONOH. @—UMOUlalb OT- 


JICMbHDIX JMCTbeEB Ha pacTeHHH B dase 18-ro aucTa; 6 —TO xe 
B (base OyYTOHH3aIMH; 6 —TO xe B tase paciycKaHMA MeHTpallb- 
HOrO WBeTKa; 2— OKOHYAaTebHaA MOMlalb sMcTbeB. 1 — 4— 
BapHaHTbl OMbITa 
HenocraTrounoe cHa6xKenve pacrenuu Boson B IIT dasy Bererauu, kak 4 
clelOBalO OXRKUMaTb, He OKa3aJIO CYUIeCTBCHHOPO BJIMAHHA Ha XapakTep pa3- 
BUTMA ACCHMHJIAWMOHHOK MOBepXHOCTH HW Ha ypO*#Kaw JIMCTbCB. 
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TakHM OOpa3oM, HefOcTaTOUHOe CHaAOReHHe pacTeHHH BOOM B CTaqHIO 
APOBH3alWH WH B CBeTOBYIO BefeT K YIrHeTeHHIO POCTOBbIX mpoueccosB. Ho B 
CTaMH APOBH3alMu CTauiHO MOJIOMOe pacTeHvHe MpucnocoOJlseTcA K HejO- 
CTaTKY BOJbIl, BbIPAOATbIBAeT KCeEPOMOPMHble IPH3HaKH, 4TO OOYCJOBJIMBaAeT 
pe3koe yCHJIeHHe POCTOBbIX MIpoleccoB MpH MepeBose pacTeHHH Ha OOMJIbHOe 
CHaO*KeHve BOMOM B KOHIe 9TOK cTaguH. IIpu aTOoM pacTeHua uacTO pa3BH- 
BaloT Ooslee KPYNHble JIMCThA HW MaioT Oowlee BbICOKHH ypoxXali NO cpaBHeHHIO 
C yCJIOBHAMH MOCTOAHHOTO OOHJbHOrO CHaAO*KeHHA pacTeHHH BOOH. 

IIpu HegocTaTKe BOAbI B CBeTOBy!O cTaguIo u BO II da3sy pocToBble npo- 
I€CCbl MOMABJIAIOTCA GoJIee pe3KO HU B 3HAYMTeJIbHOH Mepe HeoOpaTumo. Ilo- 
JO*KeHHe ycyryOJIseTCA TeM, YTO B MpefWlecTByliollyio da3sy (B cTasHIo Apo- 
BH3allHH) PaCTeHHA MpHCOCOOJIAIOTCA K OOHJIbDHOMY BOROCHaOxKeHHIO. Hexo- 
CTaTOK BJlarH B CBeTOBYIO CTaJHiO pa3sBUTHA BCera MpHBOAUT K CHH2KeHHIO 
ypoxkaw Hayq3eMHOH MACCHI. 

M3 ony6sukopaHHblx paoor (', °) usBecTHO, YTO HeMOCTaTOK BOJbI B JIIO- 
6ylo da3y BereTalluH APOBbIX 31aKOB BCera NPHBOAUT K MeHbINIeMy pa3BH- 
THIO Y pacTeHHi aCCHMHJIAWHOHHOH MOBepXHOCTH HM CHHXKeHHIO ypoxaa 
3epHa. OTH MaHHble He MpOTHBOpeyaT HalMM BbIBOJaM. Y ApOBOK MUIeCHMILbI 
CBeTOBad CTaRHA HaynHaeTCA OUCH PaHO, OOBIYHO MpH NOABMeHHH 2—3-ro 
mucta, H (OpMupoBaHve aACCHMUAWMOHHOM MOBepXHOCTH MponcxoANT y Hee 
WapaJWJIesIbHO C CPOPMHPOBaHHeM pelpOAYKTHBHbIX OpraHoB. Bce OMbITHI Cc 
TlepHOAMYeCKHM BO3MCHCTBHEM 3aCyXH Ha pacTeHHA ApPOBOH MUUIeHHUBI 
(3a HCKJIOUeHHeEM NpeMoceBHoro BO3MeHCTBHA Ha CeMeHa) *akTH4eCKH Mpo- 
BOJLMJIMCb B TepHO, MpOXoxKeHHA PpacTeHHAMM CBeTOBOM CTaUH UW Mocse ee 
3aBepleHHA, MOSTOMY axe CaManH paHHAA 3acyxXa MpHBOAMa K HeLopasBu- 
THIO ACCHMMJIAIMOHHOH MOBEPXHOCTH HM CHH*KeHHIO ypomand. Y TaOaka cBeTO- 
Bad CTamua HacTynaeT MO3MHO, K ee HauaJly pacTeHHUA YCMeBAaIOT Pa3BUTb LO 
45—60% accHMHJIAWHOHHOH noBepxHoctTu. IlosTomy elicTBue HeocTaTKa 
BlarH B paHHHH MepHom BereTauHu TaOaka (B CTaHIO ApOBH3allMH) 3HaUH- 
TeJIbHO OTUIMYaeTCA OT NOMOOHOrO %e BOSAeHCTBUA B OoJIee NOSAHHHN Mepuoy 
(B cBeTOBy!o cTafuio). XapakTep MelcTBuA HeOCTaTKa BarH Ha POCTOBbIe 
mpomeccbl HW (OpMupoBaHve ypoOxKaA B OAHY UM TY Xe (CBeTOBy!IO) cTaHIO 
pa3BHTHA y TaOaka M Y MUICHHIbI B OCHOBHBIX 4epTaxX BeCbMa CXOJeH. 

Tlomepble OMbITbI, MpOBeAeHHble OMHHM v3 aBTopoB (HM. II. Bprkoscxaa), 
NOATBEPAMIH MaHHble BereTaMOHHOrO onbita. TakuM. oOpa3om, mpemcTas- 
JIA€TCH BOS3MOXKHBIM TMOCJe BbIACHCHHA OTICJIbHbIX MeTasleH TaTb Pu3HOJIOrNH- 
yecKH OOOCHOBaHHYIO CXeMy HawvOoJlee OaronpuHATHOorO BOAHOrTO pexkuMa 
TaOaka. 


Ky6aHckufi CebCKOXO3AHCTBeHHBIN MHCTHTYT Tlocrynuuio 
Kpacuogap 18 VI 1953 
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Aornaygn Arxagemun Hayx CCCP 
1954. Tom XCV, N 1 


PHSHOJIOTHA PACTEHHH 


A. K. EPEHKHH 


JKUSHEHHOCTb PACTEHHM, BbIPALLEHHbIX H3 YEPEHKOB 
PASHOTO BO3PACTA 
(ITpedctasnzexo axademuxom B. H. Cyxaueeoim 29 XII 1953) 


B Teopuu 4 MpakTuKe BereTaTHBHOTO pa3MHOXKeHNA pacTeHuit KavecTBy 
4WepeHKOB pa3HOrO BO3spacTa y/eJIAIOCh HeMaJIO BHHMaHHA. JI. D. Tpas- 
Aux (') MoapoOuo ocBellaeT BIMAHHEe BO3PacTa YepeHKOB HM TKaHeli pacrenuit 
Ha yKOpeHxeMOcTb YepeHKoB. H. I]. Kpenke (?) ropoput o BuaMaHHM BOspacTa 
PpacTHTeJIbHOrO OpraHH3Ma H ero yacTeH Ha pereHepallHio B IWMPOKOM CMBICJIe. 
Mauoro rulyOokux TeopeTHYeCKHX 3aMe4aHHH, OTHOCALLMXCA K JaHHOMY BOMpo- 
cy, uMeetca y UH. B. Muuypuna (3); B uactHocru, MuyypHH He coBeTyeT 
OpaTb YepeHKH JWIA OKYJIMPOBKH WIM MpHBMBKH C HMXKHUX BeTBeH MIOOBbIX 
Jepepbes, HOO pH 9TOM MOJIyaaeTCA COBepLIeEHHO Apyrou copT c xyAWIMMu 
KayectBaMu. T. J]. JIbicenKo (‘), ucxoa “3 pa3spa6oTaHHOM MM TeOpHH CTa- 
HHHOrO pa3sBHTHA pacCTeHHi, yKa3bIBaeT Ha OoJlee paHHee WBeTeHve pacTe- 
HHli, BbIPalleHHbIX M3 BepXYyLIeYHbIX, CTAaMHHO CTapblX YepeHKOB. 

OyHako JO CuxX Nop HeT elle paOoT MO HcCuIeEMOBaHHIO BJIMAHUA BO3pacTa 
YepeHKOB Ha 2KH3HEHHOCTb BbIpPalMBaeMbIX H3 HHX pacTeHuh. Mexyay Tem 
3TOT BOMpOC MMEeT HCKJIOYMTEJIbHO BaxKHOe TeOpeTHYecKoOe H MpakTHYecKoe 
3HadeHHe, HOO B KyJIbType MHOrHe pacTeHHA Pa3MHO*KAaIoTCA CTeOJIEBbIMH 4e- 
peHkamu. IIpH sTOM YepeHKH, Nosyuaemble C 6a3aJIbHbIX HM BePXYWICYHbIX 
yuacTKOB YepeHKyeMOro paCTeHHA, HMeIOT pa3HbIH BospacT. B HacTosulee 
BpeMA JWIA OONee palMOHAaJIbHOrO M YIJIOTHEHHOFO MCNOb3OBaHHA MIOWaqu 
TeIJIMIL H WapHWKoB OoubliIce 3Ha4¥eHHe mpHMoOpeTaeT paspadoraHHblii 
A. II. Tlerpexxo (°) cnoco6 yepeHKoBol KyJIbTypbl TOMATOB. 

B mpefqmaraemoli craTbe MyOJMKYIOTCA pe3yJIbTAaTbI OMbITOB, MpOBeeHHbIX 
JIA BbIACHeCHHA BJIMAHHA BOSPaCTa YepeHKa Ha BarKHelMIMe MPH3HakuH, Ompe- 
JleIAIOULWe 2KH3HEHHOCTb BbIpalllMBaeMbIX M3 HUX pacTeHHi. OnbiTb! MpoBosH- 
JIMCb C TOMaTaMH, copT CnapKc-Opanona. 8 I 6b mpousBeyeH Moces, a 22 | 
BCXOJbI paCNHKHPOBaHbI B CTapble POPMbI WIA xMe6a pasMepom 25 X 12 cM, 
no 2 pacrenua B kayo dopmy. B stux dopmax paccaya BbIpalllMBadacb 
B CMeCH TeperHos c NouBo Zo YepeHKoBanusA. Ilo Mepe HaqoOuocTH pacte- 
HHAM laBaslocb muranue. 20 IV nayasocb uBeTeHne, a 20 V mponsBosHJ0cb 
uepeHKoBaHue. Bpayivcb YepeHKM C Oa3aJIbHOH YaCTH pacTeHHA C MepBbIM 
HACTOAUIMM JIMCTOM MW YePeHKH C BepXyWeYHOH YaCTH C HCTOM, HaxXOJALLHMCH 
Hal MepBbimM coupeTHvem. UepeHku MpeABapHTebHO OKOpeHsAJIMCh B CMCCH 
TeperHos C MOuBOl B Tex 2Ke (popMax, Mo 2 YepeHKa B KaxKION. 15 VI oxope- 
HUBIIMeCA YepeHKH, Ha KOTOPBIX H3 Ma3yUWIHbIX MOueK y2xKe BbIPOCAM NoGerH, 
6bIIM BbICAXKeHbI Ha MOCTOAHHOe MecTO. PacTeHuaA CaxkaJIuCb Ha Takylo Mly- 
6uHy, YTOOHI BbIPOCHIMe Ha YepeHKax nmo6erH O6pa3s0Bau B MOUBe COOCTBEH- 
HyIo KopHeBylo cuctemy. Ilo3x%Ke MpousBOAM0Cb OKyUMBaHHe. ns KOHTPOJIA 
paccala W3 C€MAH BbIpalllMBaslacb M032%Ke YepeHkyeMbIX PaCTCHHH, a UMCHHO: 
moces cyenaH 15 IV c Tem pacueToM, YTOObI MJIOMOHOLWeHHe YepeHKOBbIX H 
KOHTPOJIbHBIX PaCTeHHH MpOHCXOAMJIO OHOBPeMCHHO. 
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Onvitb!l B Tenunine (M + m) 


BepXyMeunbie 


Sn Cy ee 


32,5-+40,5 


Oa3abuble 


Sart ri 


KOHTDPOJIb 


HHH 


ited Ce Cay tes: 


Onpithl B rpvute (M + m) 


Oa3aJIbHble BepxylWeuHbe 


KOHTPOJIb 


ee? ee 


41,440,5 
6304.19 


40,440,5 


590-4414 610-4414 580-413 


640424 


eh gen sien 


44,4-40,5 


660-423 


I]pu3vnakn 


(B Kr) . 


Bec KpyHbIX M020B (BP) 
pomwaH KycTa 


UncloO UBeTKOB B KHCTAX . 
Uncio MIOTOB B KHCTAX . 
Uncao CeMAH B WOmax 

y 

Jiauua CaMbixX OOJIbIIHX JH- 


24 


CTbeB (B CM) st 
Bec sBereTaTHBHOH Maccbl 


ONbITHI MpOBOAHIHCh B JBYX CepHAX: 
1) B rpyHte w 2) B TenmMue Ha cTemWa- 
wax. PacTteHua pacnoJlarasIucb B CJemy- 
JOULEM MOPAAKe: Oa3a/lbHble YepeHKH — 
KOHTPOJIbHbIe + pacTeHHA — BepxylledHHe 
yepenku m0 3 pacTeHHA B pAKe Kak A0rO 
BapHaHTa, B 4 MOBTOPHOCTAX; paccTOAHMe 
M@XKAy pAKaMu 75 CM, paccTOAHHe MexXK- 
Ty pacTeHHAMH B pAAKAaX OO cM. 

IlBereHHe pacTeHHH Hayal0OCcb 8B 
3-li Mekayle WIOHA, a CO3peBaHHe MIOROB 
B 1-H fekaqe aBrycTa OMHOBpe€MeHHO y 
YEPCHKOBbIX HW KOHTPOJIbHbIX pacTeHHil. 

Jia xXapakTepHcTHKH %XH3HEHHOCTH 
pacteHHH YUHTHIBAIHCh culeayouMe MIpH- 
3HakH: 1) 4YHCO IBeETKOB B KHCTAX (Opa- 
JIMCb Be MepBble KHCTH KaxkOrO pactTe- 
Hua), 2) GHCIO OO6pas0BaBLIAXCA MIOZOB 
B TeX }Ke KHCTAX, 3) UMCIO CEMAH B IVIO- 
ax (Gpasocb NO OAHOMy caMoMy kpyli- 
HOMY TiwIOy C yKa3aHHbIX KucTeH), 4) Bec 
yKa3aHHbIX MIOMOB, 5) ypoxkaH KkyctTa, 
6) WJIMHa CaMbIX KPYyMHBbIX JIMCTbeB (Opa- 
loch ro 2 mucTa KaxKRoro pacteuus), 
7) Bec BereTaTHBHOH Maccbl (B3BeLUMBa- 
HH€ MPOH3BOAHJIOCb OHOBPEMeHHO C 
TOCJIeHeEH C’beEMKOM ypoxasn, Korma Ooub- 
IIMHCTBO JIMCTbeB yxKe BEICOXIO). Tlomy- 
YeCHHbI€ JaHHble OOpabaTbHIBaJINCh BapHa- 
I[MOHHO-CTaTHCTHYeCKHM  MeTOZOM. Pe- 
3yJIbTaTbI MPHBOAATCA B TAO. |. 

J[aHHble OMbITOB MOKa3bIBalOT, TO 
pacTeHHA, BbIPAWeHHbIe KaK H3 6a3aJIb- 
HbIX, TAK H H3 BePXYWIC4HBIX UYePeHKOB, 
M10 BaxKHeHINMM MpH3HakKaM, OMmpesestAto- 
IMM %KH3HCHHOCTb, He OTJIMYAalOTCA OT 
KOHTPOJIbHBIX pacTeHHit. Ortcioaa MoxKHO 
ClelaTb BbIBOA, YTO H3 ToyeK, OOpa3yio- 
UHXCA Ha YepeHKaxX pas3HorO BoOspactTa, 
BbIPacTaloT pacTeHHA, OOJIaMarollue OAH- 
HaKOBOH 2KH3HCHHOCTHIO. 

TlapasmmebHo Ha ntoulanu 20 mM? mpo- 
BOAWICA XO3AHCTBEHHbIM OMNbIT YepeHKO- 
BOH KyJIbTypbI TOMaTOB. JIA uepeHKoBa- 
HHA Oba B3ATa Mepepocuiaa paccanma. M3 
KaxKNOrO 9K3CMIVIAPAa TaKOH paccaybl 
MO2KHO NOJydUTb WO 10 Hw Gosee YepeHKoB. 
YepeHKH OKOPeHAJIMCb  BbILNCOMMCaHHbIM 
CMOcOOoM, Mocle Vero BbICaKUBAIHCb B 
rpyat. Ja KOHTpOJIA Opanacb 6omee MO- 
NOLaA paccasa c TeM, YTOOHI NWOMOHOWe- 
HWe YePeCHKOBbIX HM KOHTPOJIbHbIX pacTe- 
HHH MpOXoLHJIO OHOBpeMeHHO. Co3pexa- 
He MIOL0B Hayasiocb B 1-H Wekane asry- 
cra, YueT ypoxKas NoKa3ad, YTO KyJIbTypa 
M3 OOBINHOM paccaybl (KOHTpOJIb) jaa 
ypoxail 542 m1 B Mepecuete Ha rekTap, a 
YepeHKOBad KyJbTypa 592 u/ra, T. e, Ha 


i 


92% Oovubute. UepenkoBad KyJIbTYpa TOMATOB NO3BOJINeT MPH He3HAYHTeJbHOII 
NONOMHUTeIbHOH 3aTpaTe Tpyla MoOuyyaTb Ha OMHOM UH TOM Xe MOuLaQU Ten- 
IM WM mapHukos B 10 pas Sombie paccafbl, a TeMIMUbI UW MapHHKM HCMOWIb30- 
BaTb JIA BOSeJIbIBAHHA AWPyrux kyJIbTyp. UepenkoBan KyIbTypa Waer BbICOKHH 
ypoxali H MOXKerT ObITb WOpOKO MpHMeHeHA B HEUVEPHOZeEMHO!t MoWOCe. 


UypalickHH CeJIbCKOXO3SHCTBEHHBIA lloctynua0 
HHCTHTYT 26 XII 1953 
r. Uedoxkcapbt 


LHTHPOBAHHAS JIMTEPATYPA 


1 JJ. ®. [1papauu, BereratuBHoe pasmHoxenne pactennh, 1938. ? H. Il. Kpeu - 
ke, Perenepanua pactennf#, M., 1950. *W. B. Muuypun, Cou, 4, 1948. 
47. J. Jispceuno, ArpoOnonorua, 1948. ® A. Il. Hetpeuko, Bpipamusanne toma- 
TOB B HeyYepHO3eMHOH MOMOce CCCP, M., 1963 
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Hokaage Akagemun Hays CCCP 
1954. Tom XCV, Ne 4 


PHSHOJIOTHA PACTEHHH 


B. A. 3EHYEHKO 


3HAYEHHE MEHTO3AHOB JIA MPOPACTAIOWWUX CEMAH 
(ITpedcraeaexno axademuxom A. JI. Kypcanosom 5 I 1954) 


Jio noceyquero BpeMeHH ObLIO pacipocrpaHeHO MHeHHe, 4YTO MeHTO3aHBT 
He ABJIAIOTCH 3aMaCHbIMH BeLLeCCTBAMH Ce€MeCHH, HMeIOULMMU MHTaTeJIbHoe 3Ha- 
yeHHe. Tax, Toaenc (', ?) cunTad, ro NeHTOSaHbI CeMAH He IIpHHadiexaT K 
PeSePpBHBIM BeleCTBAM, KOTOPble HCuesaIoOT pH Mpopacrannu Osarofapa 
AbIXaHuiIO HM YTO B PaCTHTeJIbHOM OOMeHE BELIECTB MeCHTO3AHbl HW MeHTO3bI 
ABJAIOTCA CKOPee KOHEYHbIMH OTOPOCaMH, YeM MpOMeXyYTOUHBIMH MpOoAyKTamu 
oOMena. Uanex (*) H Ap. CMOTPeIM Ha NeHTO3aHbI y pacTeHuii Kak Ha mpe- 
MMYULCCTBCHHO CKe.IeTHbIe BellecTBa. OHaKO TeMepb Bce 6Ovlee BbIACHHeTCH,, 
4YTO TICHTO3bI BXOMAT B HeKOTOPble *U3HOJIOrHYeCKH AKTHBHbIeC COeMHeHUA. 
Tak, yCTaHOBJeHO, YTO pHOO3a HW ee MPOH3BORHbIe: MesoKcHpu6o3a wu pHOUT 
BXOJAT B COCTAB TaKHX BayKHeHUINX JIA OpraHH3Ma BelllecTB, KaK HYKJeonmpo- 
TeHbl, (eCPMeHTbI H BHTAMMHbI, MPHHHMAIOMIMe MexATeJbHOe yyuacTHe B O6- 
MeHe BelilecTB OpraHH3Ma. Uro KacaeTca Apyrux MeHTO3, TO MHeHve O HX 
KaK O06 HCKJIIOUHTeJIbHO CKeJICETHBIX BCLIe€CTBAX ObIJIO CHJIbHO TOKOJe6eHO 
pa6otamu A. M. Ilaseepa (*), MoKasaBlero, 4TO TIpH co3speBaHHH CeMaH 
PKU B ee JIMCTDAX H CTeEOJIAX IPOHCXOLMT YMeCHbUIeHHe KOJIMYeCTBa IIeHTO3a- 
HOB, OOYCJIOBJICHHOe MepeTeKaHHeM MOCJICAHUX K KOJIOCy HM 3epHYy, Ha MocTpoe- 
Hue TKaHell KOTOpbIX OHH Uucnomb3yroTca. A. JI. KypcaHos u 9. H. Buicxpe- 
GenueBa (°) TakxKe HaOsIORaM CHMKeHHe COepAKaHHA MeHTO3aHOB B XJOI- 
KOBOM BOJIOKHe 10 Mepe ero co3peBaHHa. B cBa3H C 9STHMM paOoTaMH BO3HH- 
KaeT BOINpOC: MOKeT JIM 3apObIM Mpopacraroulero ceMeHH MCTOJb30BaTb 
HaKOMJIeHHble B IHAOCMepMe MeHTO3aHbl? 

Heo6xoHMo ObIJO YCTaHOBMTb, IpeBpalilalorca JIM pH mpopacranuu 
3epHa HepacTBOpHMble MeHTO3aHbI erO SHAOCMepMa B YCBOAeMYIO 3apO/bILIeM 
cbopmy. Muorve uccleqopaTeM HaXOJMJIM B MpopacTarollMx CeMeHax AYMeHA 
WU JPYPHX pacTeHHH WuTasy, CMOcOOHyIO MepeBOAATb BOAHOHeEpacTBOpHMBbIe 
MeHTO3aHbI B BOMHOpaCTBOpHMbIe, H OTMeYaJIM BOSpacTaHve COsepr%KaHUA 
BOLHOPaCTBOPHMBIX MeHTO3aHOB pH cooxopattenun. B. JI. Kpetopuy u 
WU. C. Merpopa (°) ycraHoBHIM, 4¥ro pH MpopacTaHHH CeMAH PKK TIPOHC- 
XOMMT yBeJIMUeHHe B HHX KOJIMYCCTBA BOJHOPaCTBOPHMbIX MeHTOSaHOB Kak 
BbICOKOMOJICKYJIAPHbIX, TaK M HH3KOMOJeKyJApHbIx. Ham mpescTaBlaocb 
BaXKHbIM HCCICLOBATb H3MCHeHHA BO (ppakWMH CaxXapONOOOHbIX HA8KOMOJIe- 
KYJAPHBIX CIMpTOpaCTBOpHMBIX MeHTO3aHOB OTJIeJIbHO B SHMLOCHepMe M B 
2apOjbllliaxX Mpopacraroulax CeMAH. 

Cemena sumMeua copra Ilanmmuaym 330/2 Asep6atmxancKoh CCP ypoxasa 
1946 r. nocie 3-cyrouHoro 3aMauHBaHA ODM MOLBeprHyTHl HaMM coJlo0- 
paileHHIo B TeMHOTe B TeyeHHe 8 CyTOK MIpu Temlepatype 8—16. Y 3amoueH- 
HbIX C@MAH 3apOMbIlIM H y MpOpoOcwiHwx CeMAH POCTKH BMecTe C KoOpenlKaMu 
OTIeIAIMCh OT 9HLOCHepMa HM NocTyMadM Ha analus pasqelbHo. Marepuan 
(PUKCHPOBAJICA KHMAULMM CIIMPTOM M 9KCTParHpoBaJICA CIIMPTOM B KOHILeHTpa- 
mun 86—88%. B aKcTpakTe TocJle yLaIeHHA CIUpTa KOJM4YeCTBO IICHTO34HOB 
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ONpeAeJIAIOCb KOJOpHMerpHyeckuM MeTooM (7). TlomygeHHble pe3sy.1bTaTbl 
ipeAcTaBJieHbI B TaOu. 1. a 

V3 rao. 1 BUAHO, YTO IPH MpopacTaHHu AYMeHA B LWeJIbIX-3epHax, DHLO- 
cmepMax H 3apOsplllax yYBeJIHYMBaeTCA KaK MPOWeHTHOe COMepxKaHve CIUPTO- 
PpaCTBOPHMBIX Me€HTO3aHOB, TaK WH UX aOCOIOTHOe KOJIMYeCTBO, PacCUHTAaHHOe 
B MMJIIMrpamMMax Ha 1000 uiT., COOTBeETCTBEHHO, 3epeH, 9HAOCHEPMOB HU 3apo- 
Wbllel, a TaKxKe HX KOJIMYeCTBO B 3ePHe B MpOleHTax K OOULeEMy KOJIMYeCTBY 
TI€HTO3aHOB B HeM. YBeJIHYEHNE KOJIMYECTBA CIMPTOPaCTBOPHMBIX Me€HTO3aHOB 
B SHMLOCMepMe CBHJeTeJIbCTBYeT O TOM, ¥YTO PEPMeHTHI WHTASHOFO KOMIJIeKca 


iaOVseu eae 


ConmepRkanue CUMpTOpacCTBOPUMBIX Ne€HTO34HOB B Npopocmem 
HHEMpOpocmIeM AUMeHE 


SaMOUCHHDIN JYMCHb Iipopocunh s4uMeHb 
OSbekt B% BMP B% K OOm.|' B% eB Mr 3% kK OSU 
Ha Cyx. Rec|wa 1000 mr.| “KOFM4. fa cyx. necipa 1000 mr.) Ova. 
TeHTOsaHOR| MeHTOSaHOB 
HenpressepHa 2) 1 <0: See) OF0093 2S 0,10 0,034 Yaz Oa 
SHROCMepMbE . .... «| 90,0083 D th — 0,028 6,8 — 
SMyNOMININL 5 o ale oo 6 ol OQUS 0,4 — 0,081 Pabpst — 


pW MpopacTanuu MpOW3BOAAT He TOJIbKO JIerKHH THAPOMH3 HepacTBOpHMBIX 
M€HTO3aHOB KJIeCTOUHOH CTCHKH SHAOCMepMa C MepeBOOM HX B BbICOKOMOVJIeKy- 
JIAPHbIe PACTBOPHMBbIe B BOE KOJWIONAHbIe MPOMyKTbI, HO HW rtyOoKoe pacile- 
WIeHHe JO CIMPTOPaCTBOPHMbIX HH3KOMOJICKYJIAPHBIX CaXapONOMOOHbIX TeH- 
TO3AHOB H CBOOOMHBIX MeHTO3. Bo3MoxHO, YTO B SHLOCMepMe MpopacrTaroulux 
C€MAH TipeppallleHie BbICOKOMOJICKYJIAPHbIX Me€HTOSAHOB B HH3KOMOVJIeKyJIAp- 
Hbl€ IIPOHCXORMUT He TOJIbKO B pe3yJIbTaTe (epMeHTATHBHOPO THApPOMH3a, HO U 
Kak CJleCTBHe (PEPMCHTATHBHHIX peakuu PocopowH3a, TPancroKO3u aun, 
B KOTOPbIX MOryT yUaCTBOBATb TeHTO3bI (°, 9), H peakWMH TpancneHTo3snja- 
(IMM, NOKa3aHHbIX WIA HyKJeo3HyoB (19, !!). 
Ta6Oanuna 2 


Pocr H30N0UPOBAHHDBIX 3aponnmen NMmeHHWb Ha pacTBOpaXx 


caxapos 
IlpopauimBanne 
S Be a. & KCH103a Ss Ss 
IS A ay Sia ° CA) as 
ie] dis ae oo Es] ° 26 
Bl ees| (2 | Se Be | 252 
ig Poa] 28 So | 45% | Sul es aga 
a Om oe om oo ues 
CpipoH Bec 50 sapogpnmeh umm | Net | 148,6] 290,2| 277,7] 680,0 


3]1265, 6/3101 ,9 
1401,4]  — 


498 
MpOpocTkos (B Mr) Ne 2 | 148,9) 283,8] 319,2] 678,0) 559 
529 ,(|1183 , 0/3104 , 0 


cpegu. | 148,8] 287,0} 298,4] 679,0 


Cyxow pec 50 3aponpimel uan Ne 4 02,9) 42,3} 47,2) 84,8) 88,4] 154,1] 254,6 
IpOpocTKosB (B MP) Ne 2 02,9] 42,4| 55,2) 88,0) 88,6] 426,5| — 
cpeqH 02,7] 42,4) 54,2] 86,4] 88,4] 145,3] 254,6 


* Tlepexq mpopamiuBannem. 


UroOpl paspeumth Bompoc, cnocoben mM mpopacraroumit 3apObI m0- 
MOWAT MeHTOSbI, MOryHIHe OOpas0BaTbCA B SHAOCHeEpMe B pesydbTaTe TH- 
APONH3a MeHTO3aHOB, MbI NOCTaBMJIM OFbITHI C MpopalluBaHvem s3apompueds 
Ha pacTBopax pa3JIMYHbIX CaxapoB. Cemena nWweHHUb! copra Jliorecnenc 329 
ypoxast 1950 r. s3amaunBauiNcb B BOse B TeUeHHe CyTOK. Sapompiin y Habyx- 
INMX CCMAH OTHCIAIMCb OT SHLOCHeEPMOB H MpopallMBasHch IPH TeMMepatype 
25—27° ua uJbTpoBaIbHO Oymare, NOMO*KeHHO HA CHO llecKa, CMOUCH- 
Horo pacrBopom Kuona c qo6aBseHHeM caxapoB B CueLyIOUlUx KOHILeCHTpa- 
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unax: 1, 5e3 cax “a \KouTposb), 2) 1,5°/0 apaSunosni, 3) 1,5°/o Kens10361, 
4) 3.5% nKcnsosp, 5) 3,5% caxaposbl, 6) WIA CpaBHeHua OHOBpemMeHHO 
MpopallMBawMcb Ha BONONPOBOAHOK BOE Wesble 3epHa mueHUuUbT, Ilo ucreqe- 
HHH TpeX CYTOK OMpeeNATHCb CbIPOH Mi cyxow (cymka mpu 105°) Bec mpo- 
poctkos. Bio mpopexeno 2 onpira. PesympraTh! mpencTaBleHbt B TAG. 2. 

Hanyu pocr noka3aJIM 3apombIlIM B WeOM 3epHe (Ha CO6CTREHHBIX 
sHMOcHepMax). Xy2Ke, HO BCe we Jule, YeM Ha pacTBOpax Apyrux caxapor, 
3apObIIMH POC Ha PacTBOpax caxaposbl. Ene MeHbIUM, HO, OHAKO, 3Ha- 
YHTCbHBIM POCT MOKa3aJIM 3apONbILIH MUeHHItbl Ha pacTBopax KCHJIO3EI. 
Cyxol H cbIpOH BeC MpOpocTKOB Ha pacTBOpax KCHJIOSbI yBemHuHICA 
H€ TOJIbKO 110 CpaBHeHHIO € BeCOM KOHTPOJIbHbIX MpOpOCTKoB, BbIpalleHHbIX 
Ha pacTpope Kuona 6e3 caxapa, HO H MO CpaBHeHHIO € BeCOM HCXOMHBIX 
3apomblileH HaOyxlWero 3epHa. OTO LOKAa3bIBaeT CNOCOOHOCTH 3apompblila MMe- 
HMI[bI NOTIOULATh CBOOOAHYIO KCHJIO3Y H3 pacTBOpa H MCHOJb30BaTb ee DIA 
cBoero THTaHuA MH pocta. Takum o6pa30m, coo6menwe H. A. Cpryepa: (!2) 
0 TOM, ¥TO WOOaBKa B NHTATeJIbHYy!IO Cpeny d-KcHVWIO3bI BbISbIBaeT yrHeTeHuie 
pocTa pacTeHua, He NOATBepxKTaeTcs. 

Ha pactTBope apa6OuHosbl Cyxoli Bec MpOpocTKOB Obi SOE Cyxoro Beca 
IIPOPOCTKOB, BbIPAaUeCHHbIX 6e€3 CaXapOB, HO MeHbIlIe CyxXOro BeCa HCXOJIHbIX 
3apoqblueH HaOyXWHX CeMAH. ITO MOXKHO OObACHHT TEM, YTO MOrOULeHHe 
apaOHHOSbl OTYACTH BOCHOJHAeCT MOTepIo Cyxoro Beca 3apOfbilla Ha WbIxaHve 
pH ero pocte. OfHaKO BO3SMOXKHO MpelNOTORKeHHe, YTO apaOuHOsa yrHeTaeT 
AbIXaHve pacTyllero MpopocTka WH 2THM YMeHbIaeT ero LoTepio B Bece. Ho 
B MOCJe€qHeEM Cilyyae JOJDKHO ObIIO Obl UMeTb MeCTO yrHeTeHHe pocta, yero, 
OMHaKO, He Ha6suORaTOcb. HaoGopor, MpopocTKH, BbIPaleHHble Ha pacTBope 
apaOHHO3bl, HMeJIM HECKOJIbDKO OOJbIIMH CbIPOH Bec, YeEM IIpOpOcTKH, pociuMe 
6e3 CaxapoB, 4TO HW TOBOPHT B MOJIb3y NepBoro npexnosoxKenHna. [lorsmoute- 
HHe apaOWHO3bl TIpopocTKaMH BCe 2%Ke HeBeJIHKO H HE MOXKeT MOJHOCTHIO 
KOMII€HCHpOBaTb YObIJIH BeULeCTB CBA3AHHOH C JbIXaHHeM. 

Ilo aHasoruv C 3apORbIINIeM MMIeHHIIbI, YCBAMBaIOUHM TMeHTO3bI H3 BOJL- 
HOrO pacTBOpa, MOXKHO IpeANOJIOKUTb, YO MPH UpopacTaHHHy AWMeHA ero 
3apObIlI Tak?Ke HOrsoulaer CBOGORHbIEC MeHTOSbI MH HH3KOMOJIeKyJIApHble 
MNeHTO3aHbl M3 JHLOCHepMa. ITO pemMoMORenve NOAKPeliseTcA 3aMeueCHHbIM 
HaMH TPH MpopacTaHHuH AUYMCHA YBeJIMYCHHeEM KOJIMYeCTBA CIMpTOpacTBopH- 
MbIX TI@HTOSAHOB B 9HAOCHepMe, CJy2KAallHX MaTepHaJIOM JVs MOTIOWLeHHA, H 
YBeJIMYeCHHeM HX COepXKaHHA B 3apOj[blllle, YTO ABJIACTCA, BEPOATHO, Pe3yVJIb- 
TaTOM HX MorsoueHHa. [lopuqHMOMY, pakWMA CIMpTOpaCTBOpHMBIX MeHTO- 
3aHOB 3HAOCMepMa COCTOHT B OCHOBHOM He H3 CBOOOJHDIX IIeHTO3, a H3 HH3KO- 
MOJICKYJIAPHBIX MeCHTO3aHOB, B KOTOPbIX MC€HTOSbI CBA3AHbl MexK Ly COOOH Ma- 
Kpospruyeckolt cBa3b10. YcTaHOBJICHO, 4YTO YIVIeBOMbI, COMepKallve MaKpo- 
2prHYeCKy!O CBA3b, OOMaaloT MOBbILeCHHOM aKTuBHOcTDIO. Tak, A. JI. Kypca- 
HOBbIM H O. A. IJaBaaHoBor ('!%) moka3aHO, YTO H3 CMeECH MaJIbTOSbI C PpyK- 
TO30H CHHTe3 Caxapo3bl B paCTeHHH HyeT Jeruye M C MeHbIUeH 3aTpaToH 
QHeEprHu, YEM H3 CMeCH TIIOKOBbI C (pyKToO3s0i. KpaxmMad CHHTe3sHpyeTcaA 3 
caxapo3bl ObicTpee, 4eM H3 MHBepTHOrO caxapa ('*). B snrTepatype oTMe- 
yaeTCA, YTO 3apOJIbIINIH CeEMAH pacTyT Jyywie Ha Caxapo3e, YeM Ha PaCTBO- 
pax cBoOomHbIx rekco3. HM B HaliieM ombiTe Ha Caxapo3e 3apO/bILIH NWeHHUbI 
poclH Nyulle, YeM Ha pacTBOpax MpocTbix caxapos. Hao AyMatTb, 4To 3apo- 
JbILIH 43 2HLOCHepMa OJVKHbI yCBaMBaTb HH3KOMOJIEKYJIAPHbIe [eHTO3aHbl 
elle Jlerue, UCM OHH yCBavBaloT CBOOOJHbIe MeHTO3bI H3 pacTBOpa. OHako 
39TOT BOUpOc TpeOyeT CrelHasIbHOro HCCIesAOBaHHA. 

Uro6bl yCTaHOBUTb, UALYT TH MOPOUleHHble 3apObIIeM MeHTOZaHbI UC- 
KJNOUNTEIbHO Ha TOCTPOCHHe KJICETOUHBIX CTCEHOK 3aPOJIbIIa KaK TaKOBbIe MWJIH 
mperepreBatoT Oovlee rlyOokue MpeBpallleHHA, MbI OlpememHVIM OOUlee KOH- 
YeCTBO IICHTO3AHOB B MpoOpallleHHOM (Kak ObIJIO ONHCaHO BbIIe) HW HeNmpo- 
pocizem’ auMene IJanaunym 330/2 (cm. Ta6u. 3). 

3aMOUCHHbIM AYMeHb COMEPXKUT MEHbINE MeHTO3aHOB, YeM CYXOl, 4TO 
OOHACHAeCTCA BbIMbIBAHHeM YacTH MeHTOsaHOB pH 3amouKe.’ []pomeHTHoe 
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coepxXKaHWe MeCHTO3aHOB B MpOpociuieM AYMeHE OOJIbILe, YEM B SAaMOYCHHOM, 
HO B 1000 sepeH Mpopocuiero AYMeHA COMEPAKHTCA MCHbIUe N€HTOSAHOB, UCM 
B 1000 3epeH Hempopocilero suMeHa. YBe- 


Ta6anuna 3 JIMYeHMe MpOleHTHOrO COMepKaHUA MeHTO- 
3aHOB SABJIAeTCA JIMIb KaxKyLIMMCA yBe- 
O6Omee KOUNYeCTBO NeHTO- yyYyeHYeM MX KOJIMYCCTBA H OBIIO OOyCOB- 


3aHOB B IpOpocime™M H He- 


npopocmem sumene JIGHO YMCHbIICHHEM BeCa 3e€pHa BCeACT- 


BHe TpaTbl YacTH ero BellecTB Ha [[bIxXa- 
Hue. B eliCTBUTe@IbHOCTH aOCOJIIOTHOe 
KOJIMYCCTBO MEHTO3AHOB Ip MpopacranHu 
B HailleM CJlyyae yMeHbIIHWIOcb. M3 stToro 
calelyer, UTO MOPIOWeHHble 3apObIIeM 
13 %9HocnepMa WM HOBOOOPa30BaHHble B 
Cyxofi qumenp . 2. . | 9,3 80 HEM M€HTO3AHbI HE TOJIbKO UYT Ha Mo- 
SaMOueHHbIM auMeHb . .| 8,9 | 2,73 CTpoOeHHe eFO KJICETOUHbIX CTeCHOK, HO H 
Mpopocumii » ..| 9,3 | 2,57 pacxonyloTca Ha Apyrve Mpouecchi, mpe- 
BpallaioTca B Jpyrve COeHHeHHA, KOTO- 
pble B KOH€YHOM C¥eTe MOPYT CJIYKUTb AbIXATCJIbHbIM MaTepHasiomM. He uc- 
KJIOUeHaA BO3MOXKHOCTbh H HeMOCpeACTBEHHOTO HCMOJIb30BaHHA eHTOS pH 
IbIxaHuu. Tak, cormacHo Teopuu B. A. Sureaprapara u A. TI. Bapxama ('5), 
PB Tpomecce AbIXaHvA B KavecTBe HOPMaJIbHOrO. MIPOMexKyYyTOYHOrO IpodyKTa 
OJDKHA MOCTOAHHO OOpas0BbIBaTbcA HU TOMBepraTbenA MaJbHelemMy paciayly 
TeHTO3a B CdocdopHAMpoBaHHOH opMe. : 

TakHM 06pa30M, Ha Me€HTO3aHbI HeJIb38A CMOTPeTb KaK Ha OTOpOcb! B OO- 
MeHe BeUIeCTB pacTeHHA WIM KaK Ha MCKJIIOUNTeIbHO CKeJIETHbIC BelLeCTBa. 

B murepatype, Hapay CO MHOrHMH COOOLIeEHHAMU OO yBeJIMYeHHH ‘KOJIN- 
yecTBa I€HTOSAaHOB pH MpopacTraHuuM CeMAH, MOXKHO HauvTH VW OTIebHbIC 
yHOMHHaHud O6 yMeHbIWeHHH Wx KOsMUecTBa (3, !%!8), 

Takoe pacxoxwKeHHe OObDACHAeCTCA TEM, UTO, MOBHAMMOMY, Ip Mpopacta- 
HMM C€MAH B 3apOsbllle MpOWCXOMAT OMHOBPeCMCHHO [Ba MpOTHBOMOJIOXKHbIX 
mpowecca: C OAHOH CTOPOHbI, HOBOOOpa3s0BaHHe MeHTOS Wi MeHTO3aHOB UB Jpy- 
PMX COCMHeEHHH, a Cc Jpyrol,— pacxooBaHve HOBOOOpa3s0BaHHbIx HW MOCTY- 
MIMBIWHX H3 SHLOCHepMa MeHTO3 HW NeHTO3aHOB Ha JbiXaHhe WM Wpyrve npeppa- 
ULeHHA. 

B 3aBHCHMOCTH CT COOTHOUICHHA 9THX MIpomeccoB, a Take OT pacxosla 
JPYPUX BeWECTB CCMCHH Ha WbIXAHHE YBeIMINBAeTCA WIM yMeHbilaeTcA a6co- 
JOTHOE WIM TpOWeHTHOe COMepxAaHve MeHTO3aHOB B CeMeHH. 

B s3akjloyeHwe aBTOp BbIpaxkaer rulyOokyio OlaroqapHocTb mpod. 
VU. A. Becesosy 3a WeHHble COBeTHI UW yKa3aHHaA IPH BbINOJHeEHHM HacTosect 


B %k Cyx. 
Bel. 

Br ua 
1000 sepen 


pa6dorni. 
BcecowsHbld Hay 4HO-NCCJeEAOBATeJbCKHH lloctynuio0 
MHCTHTYT MHMBOBApeHHOH MpOMbIMIIeHHOCTH 10 XII 1953 


u Wuctutyt dusnonoruu pactTenuit 
um. K. A. Tumupssepa 
Axkaemun HayK CCCP 
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, PH3HOMOTHA PACTEHHH 


M. B. TYPKHHA un H. M. DYBHHHHA 


HEKOTOPbIE OCOBEHHOCTH JIBIXATEJIBHOM CHCTEMDbI 
COCYLUCTO-BOJIOKHHCTbIX NY4YKOB 


(ITpedcraezexo akademuxom A. JI. Kypcanoevim 4 XII 1953) 


B HacTosxulee BpeCMA HakallWIMBaeTCa BCe OObIUIe (paKTOB, yKa3bIBalOMXx 
ua TO, YTO NepeABUXKeHHe MIaCTHYeCKHX BeLLECTB B PaCTeCHHH ABJACTCA AKTUB- 
HbIM (H3HOJIOPHYeECKUM MPOWeCCOM, BOSHUKAIOWLMM B pe3yJIbTaTe cBOeObpas- 
Horo OOMeHa BeUIeECTB BCerO paCTHTeJIbHOrO OpraHH3Ma, HW Mpexkye Bcero 
OOMeHA BeLLeCTB €rO NPOBOAALIMX TKaHeH. OfHako JIMTepaTypHble WaHHble m0 
BomIpocy 06 OOMeHE BeLECTB NPOBOAAMLHX MyTell pacTeHUl MOUTH MOMHOCTHIO 
orcyrceTByioT. Mexyay TeM MeTaOoOJIMTHYeCKHIi XapakTep ABHXKeCHHA OpraHnue- 
CKAX BellecTB TpeOyeT THLaTeCIbHOrO H3yYeHUA (PusvomOrMYeCKOH HU OHOXHMU- 
"eCKOH JCATEJIbHOCTH COCYHCTO-BOJIOKHHCTHIX ITVIKOB, TaK KaK TOJIbKO Takolt 
TIOMXOA K U3y1a€MOMY BOTIPOCy MO*KeT MPHBeCcTH K BbISCHEHHIO CJIOXKHOrO 
MeXaHH3Ma MepeBHKeHHA. 

YxKe MepBele OMIT! MO OOMeEHY BeLIeCTB COCYAUCTO-BOJIOKHHCTHIX MYUKOB 
CaXapHOH CBeKIbI HW TOMOpOKHUKA, MPOBeeHHble B Hallett Jadopatopun ('), 
WOKa3aJiv, YTO 9TH TKAHH OOJaaloT OYeHb HMHTCHCHBHBIM J{bIXaHHeEM. ITO 
TMO3BOJIAeT CUMTATh MpOBOAAULMe TKAHH BECbMA AKTHBHBIMH B (pH3sHOJIOrMye- 
CKOM OTHOIICHHH M yKa3bIBaeT Ha UX CNOCOOHOCTH OCYHIeECTRATb 9HeprerHye- 
CKHe 3aTpaTbl, HEOOXOAMMbIe JIA MeTaOOJMTHYeECKHX MpOWeccoB, OOYCJOBJIN- 
BaIOULHX WepeBHKeHHe OPpraHHYeCKHX BeLLeCTB. 

Mcxoaqa u3 mpeacTaBJieHHA, 4YTO AbIXaHWe onpeyednerT BHeEprerHIecK yo 
CTOPOHYy Mpolecca MepeABUKeHHA WWwlacTHYeCKUX BeCULeCTB, Mbl CUMTaIH HHTe- 
PeCHbIM Goee NOTHO U3YYHTb [bIXaHHe COCYAMCTO-BOJIOKHMCTHIX MYYKOB, Tak 
KaK OTJIMUMTeEIbHbIe OCOOCHHOCTH AbIXaTeJIbHOrO ailMapata 9TMX TKaHel MO- 
TYT IIpOJHTb CBeET Ha BbIACHeHHe M€XaHH3Ma JBHKCHHA OpraHHyecKUX Coe U- 
HeHHU, ONbITHI NPOBOAMIMCh, KaK UW B MpexKHUX paooTax Halllel adopaTopin 
(1, 2), © COCyYAHMCTO-BOJIOKHHCTHIMH NMyukaMM CaxXapHOH CBeKJIbI UM MOMOpOAKAH- 
Ka, KOTOPbIe H3BJIeKaIMCb HeMOCpeACTBeCHHO Nepe OMbITOM M3 AMCTOBBIX 
YePeLUKOB. 

Jia oupemeteHua THA DbIxXaTeJIbHbIX CHCTeM, (YHKUMOUMPYIOIWAX B Mpo- 
BOMAULUX MYTAX, MbI BOCHOJIb3OBaJIMCb IPHCMOM TOPMOXKCHHA OTICJIbHbIX IbI- 
XATCJIbHbIX CHCTeM CHelmMpuuecKHMH HHrHONTOpamH. Tak, MpHMeHeHHe IMa- 
HHMCTOPO KaJIHA MaBadO BO3SMOKHOCTh NOMAaBJIAT JCATCJIbHOCTb OKHCJINTCJb- 
HbIX (PEPMCHTOB, COMePKAalIMX B CBOeH AKTHBHOM rpyile Aeleso (UMTOXpOM- 
okcHasa, Mepokcumasa) wIH Medb (MomMeHONOKCHLasa, aCKOpOHHOKCH- 
masa), a IpHMeHeHve QuITHIAMTHOKapOamata (JIJ[K) mogaBiato mencTBue 
OKHCIIUTCIbHEIX (PeCPMEHTOB, COMepxallMX B CBOeH AKTMBHOH pyle TOJbKO 
Meb. OObIdHO TIPHMeHeCHHe STHX AMOB HE OCTAHABJMBAeCT MOJIHOCTbIO AbIxa- 
HUA, KOTOPOe B TAKOM CJIyTAe OCYUIECTBIACTCA 3a CUCT OKMCJMTCIbHBIX (pep- 
MeHTOB, He COJepxKalllHX B CBOeli AKTHBHOM pyle TAKEeIbIX MeTAJIJOB,— 


BO3MO2KHO, 38a CUCT (pbulaBHHOMpOTeCHHOBOH CHCTeMBI. 
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Onpemedenue o6mlero AbIXAHHA TKaHell HW AviXaHH. B NPHCyTCTBHM Ppda3- 
JIMUHBIX HHTHOHTOPOB MpoBosMocb BipHOope Bapoypra m0 MorsolleHHlo O2 
mpH TemMmepatype 30°. CocyMCTO-BOJIOKHHCTEIe MyYKH CaxapHOli CBeKJIBI, 
HeMOCpeCTBCHHO Tepe OMbITOM H3BJIeYeHHbIe W3 YepelIKOB, paspesaJHCb 
Ha KYCKH IMHO B 2—3 cm. UacTb U3 HHX, B KOJMYeCTBC 0,5 r cBexero 
Beca, HHWJIbTPHpOBaacb BOAO (KOHTPOb), [Be Apyrve wacTH — CooTBeT- 
cTBeHHO pacrBopamu KCN (0,01 M) uau quaTuagquTuoKapOamata (0,01 M). 
Mudbuaprpanua o6Jleruasia MpOHHKHOBeHHe PaCTBOPeHHbIX AOB B TKAaHH. 

CocyMHCTO-BOJOKHUCTHle MYYKH WOCIe HHDWIbTPalMu NOMeLllaIMCb B OC- 
HOBHYIO YacTb cocyauKa, Kyla TakxKe NoOaBAAIach BOLa HIM pacrBoppl KCN 
MIM [M3THILUTHOKap6amarta. B cpegnuit crakaHunK HamuBastoch 20% KOH 
Isa mormoueHua COs. 

Tlocuze BbIPaBHHBaHHA TeMMepaTypbl HaYHHaHCb OTCYeTbI C HHTepBaJla- 
Mu B 30 MuH. B TeyeHHe 2—2,5 uac. Jia Toro 4YTOObI Mo/IHee BbIABHTb OCO- 
OCHHOCTH JbIXaTeJIbHOrO almapaTa MpOBOAAWIAX TKaHeH, MapadebHO Mpo- 
BOLHIHCb OMbITbI TO ONpeAeeHHIO JbIXaTeJIbHbIX CHCTeM JIMCTOBBIX MacTH- 
HOK HU JIHMCTOBBIX YepellKOB Tocwe yasleHHA H3 HHX MpOBOAAULHX MWyTen. 
PesysbTaTbI CBeMeHbI B Ta6u. 1. | 

TaOauna 1 


TblxaTeAbHHe CHCTEMBI pasIHYHHIX TKAaNeH CaxapHOH CBEKIAB 
(B ur O, Ha 0,5 Tr #KHBOrO Beca pH 30°) 


TpixaTebHble CHCTeMbI B °/y OT OOWerO 
| O6mee UbIX aHHsl 
Copt TkaHn AbIX aHHe 
B wr O, nou) eHou- THTOXPOM 
OKCH1a3H. OKCHa3H. OCTaTOUH. 
Yaanoska Ne 752 JIuctosple = ta- 92,8 69,9 10,3 19,8 
CTHHKH 
JIucrospre 4epeLl- 1K6),65) 68,0 Wf 4 14,6 
KH 
IIpopogzamue nytu| 97,6 54,0 40,7 Deo 
Bepxuauka Ilposoyamue nytu| 120,4 45,2 45,7 wil 


Kak BHqHO v3 Ta6J. 1, MPOBOMAWIMe MYTH CaxXapHOH CBeKJIbI OO6aaloT 
VHTCHCHBHBIM JbIXaHHeM, KOTOPpoe B 4—5 pas IpeBOCXOAHT MbIXaHHe OKPy- 
*KaIOUINX TKaHeH Yepelika H WaykKe MpepbllaeT AbIXaHWe BbICOKOAKTHBHbIX 
B (H3HOJOPHYeCKOM OTHOWCHHH TKAHeEH JIMCTOBbIX TWIaCTHHOK. ITH JaHHble 
NOATBepKMaiwoT paHee MpoBeweHHble HaOMoneHun A. JI. Kypcanosa u 
M. B. Typkunon ('). Kpome Toro, u3 Ta6a. 1 BHHO, YTO AbIXaHHe TIpoBO- 
MAWLAX TKaHelH OTIM4aeTCA He TOJIbKO CBOeli HHTCHCHBHOCTbIO, HO HW XapaK- 
TePOM YUACTBYIONIMX B HEM OKMCAMTe/bHbIX CHCTeM. Hapany c nomudpenou- 
OKCHLa3HOH CHCTeMOH, AaKTHBHOCTb KOTOPOH BeIHKa Kak B COCYLMCTO-BOJIOKHH- 
CTbIX Iy4Kax, TaK U B JMCTOBBIX IlaCTHHKaX HW JIMCTOBBIX YepelliKkax, MpoBo- 
MAlMe MyTH UMCIOT BbICOKOaKTHBHYIO WHTOXPOMOKCHAasHyloO CHCTeMy, KOTO- 
pad MpecTaBeHa BecbMa cjla60 B Apyrux TKaHAX. Tak Kak OCHOBHa# 
(PYHKUAA COCYAMCTO-BOJIOKHHCTLIX NYYKOB COCTOMT B MIpoBeeHHH MUTaTesb- 
HbIX BellleCTB, HaJIM¥He B HUX AKTHBHOH WHTOXPOMOKCHa3HOH CHCTeMBI, B 
OTMMUHE OT JPYrHX TKaHeli, B KOTOPbIX AKTHBHOCTb 3TOM CHCTeMbI 3HauuTeb- 
HO CjlaOee, HABOMHT Ha MBICIb 06 yYaCTHA WHTOXPOMOKCHLa3HOll CHCTeMBI B 
M€XAHH3Me MMePeBHXKCHHA IWIaCTHYeCKHX BeULeCTB B pacTeHHH. 

B cBxa3u C STHM CJleyeT OTMeTHTb, YTO MPOHHKHOBeHHe u HepeqBuxKeHHe 
MHHepaJIbHbIX BelllecTB (B BAe HOHOB) MbICIMTCH pAOM aBTopos ((3, 4) 
U Zp.) Kak Mpollecc, B KOTOPOM AbIXaHue CYKUT HemOcpeACTBeHHBIM Mexa- 
HH3MOM llepeaunH HOHOB 10 IpoOToMMasMe, MpHyeM, Kak cunTaerT JlyHyeropyz, 
9TO [bIXaHHe HMeeT IWMTOXPOMHYIO MpHposy. 

Takoe Ke cBoeoOpa3ne TbIXaTebHOrO allMapata COCYAHCTO-BOJIOKHHCTHIX 
NYWKOB, KaKOe GIO YCTAHOBMEHO MIA MPOBOMAIMMX TKaHeli CaxapHoii CBeKIbI, 
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6bLIO OOHapyKeHO M y MOMOpORHHKA, Te Ha ACMIO WHTOX)OMOKCHMasHOrO 
WbIXaHHA NpHxonUTcA Oomee 50%, Torma Kak B TKAHAX YepellKa HW JHCTOBHIX 
TJIaCTHHOK €€ AKTHBHOCTb He MpeBpriiaer 12—30%. 

B ovo M3 mMpembitymux pador (2?) Opto MoKasaHo, 4To cocymucTO- 
BOJOKHUCTbIC MyYYKM pearupyloT Ha BBeeHHe B HUX CaXapO3bl pesKHM ToOsbe- 
MOM JbIXaHHA. OTO yKa3bIBaeT Ha TO, YTO CaxapO3a AKTHBHO BOBJeKaeTca B 
OOMEH BelleCTB KJICTOK MpOBOAAMMX TKaHeil. Tak Kak MO HallMM HaGvlone- 
uMAM (°), a TakxKe NO MUTepaTypHbIM WaHHbIM (6), HMeHHO STOT caXxap AB- 
JIAeTCA HaHOo/ee NOLBUXKHO! topMmolt yrute- 

BOOB B IIpOBOAALMLeH CHcTeMe, HaM Ka3aJoci oe H 
HHTEPeCHbIM YCTAHOBHTb MpHpoy AbIXaHus, 
BosOyxKaemoro = caxapo3o0H#. Jia 9Toro B 


™ 


OMbITaX, AHaJIOrHYHBIX MpeMbIAyUIMM, Mocse a 2 
BTOPOrO OTCYeTa MOPIOMWLeHHA Oo, K TKAHAM 80 4 
COCYAMCTO-BOJIOKHHCTHIX IYYKOB Momopox- 

HMKa, HAXOMAIMAXCA, COOTBETCTBEHHO, B BOLE gy 

(KoHTpoib), B M/100 KCN uan sp M/100 

TK, q06aBseTca u3 GOKOBOrO cocyqHKa 4 

pacTBop caxapo3bl, MocJIe Yero BHOBb Ipo- 

HOJKAIMCb oTCYeTHI. KoHIeHTpallwsA pacTBo- 0 

pa caxapo3bl COCTaBJAJIacb C TaKHM pacue- 

TOM, 4TOOLI pH NoOaBseHHH ero B OCHOBHYIO 0 3 
YyacTb COCY{MKa HCIbITYeMbIe TKaHH OKa3a- JO 60 90 120, 180. mun. 


ucb B 0,05 M pactBope caxapo3pi. Pesyib- 2 
TATbI MpexcTaBseH! Ha puc. 1. Puc. 1. Bausanue caxapo3br Ha HH- 
TEHCHBHOCTb f[bIXaHHA COCYAHCTO- 

Ha puc. | BUIHO, YTO TKAHM, OTPaBICH- — gonoKAMcTHIX TYaKOB NO_OpOAHHKa, 
Hblie AAMU, Pe3KO CHHKAalOT AbIXaHHe, YTO Haxonamnxca B Boge (/), B M/100 
OCOGCHHO CHJIbHO BbIpaxkeHo mpw uHrHOupo- AK (2), B M/100 KCN (3), 4 — 
BaHHH WHaHMCTbIM KaJIMeM. ITO yKa3biBaeT a ea 
Ha HaJiM4ve O4CHb AKTHBHOH WHTOXpOMOKCH- 
a3HOl CHCTeMbI, KaK UM ObIIO MOKa3aHO B Havadle WaHHon cratTbu. IIpu6as- 
JI@HHe CaXapo3bl IPHBOAUT K Pe3KOMY TOMbeMy AbIXaHHA y OOpa3oB, Haxo- 
TAULUXCA B BOJe, H K HECKOJIbKO Ooulee CaGOMy TloybeMy ero y OOpa3os, 
HaxOAlluxca B pactBope JLIJIK. 

O6pa3ilbl, OTPaBJICHHbIe WHAHUCTHIM KaJIMe€M, COBeCpWIeHHO He pearupywor 
Ha BBefeHHe B HHX CaXapO3bl HM BeAyT CeOA aHaJIOTHYHO KOHTPOJIbHbIM OOpas3- 
aM, Caxapo3a K KOTOPbIM He AOOaBJIANACb. ITO yKa3bIBaeT Ha TO, YTO HMCHHO 
KMTOXPOMOKCHa3Had CHCTeMa ONpeeAeT TOT MONbEM JbIXAHUA MpOBOMAULMX 
TKaHeli, KOTOPbIM BOSHHKaeT pH BBeAeCHHM B HUX OpraHHWyeckoro BelllecTBa — 
B JAHHOM cJlydae Caxapo3bl. 

Tlaa 61mxKailiniero 3HakKOMCTBa C MpHpoOoM AbIXaTebHOrO Mporecca Mpo- 
BONMAUIHX TKaHel H3BeCTHYIO ICHHOCTb MOTH MpejCTaBJIATb OlpeqeleHHA 
bIXaTeIbHOrO KOIPUMMEHTA, T. €. OTHOWIeHHe OOEMOB BbIMeAeMOH yruJie- 
KHCJIOTbI HM MOrouLaeMoro KMCOpona. 

TlostoMy HaMu ObIJIM MOcTaBJIeHbI ONbITHI B WpHOope Bap6ypra, B KOTOpbIXx 
kbIXAHHe COCYMCTO-BOJIOKHUCTHIX MYYKOB CaXaPHOM CBeKJIbl H MOOPO*KHUKA 
YUUTHIBAIOCh He TOJIbKO M0 MorsouleHHio Os, HO HM M0 BbIMeMeHHIO CO». ITO 
jlalO BOSMOXKHOCTh .OMpeMeUTb JbIXATeIbHbIM . KOIPPHUHEHT, .KOTOPHIM Ha 
pale OMbITOB OKasavICAd PaBHBbIM IA CaxapHou cBeksbI 1,07, a AIA MOMOpox- 
Huka 1,2. TlomyyeHHble BeJIMYHHbI MO3BOJIAIOT 3aKJIIOUHMTb, YTO OCHOBHBIM 
J\bIXATCIbHBIM CYOCTPaTOM MpOBOAAWLUX TKAHeH ABJIAIOTCH YIJIeBOIbI, a TAaKHKE 
yYaCTHUHO MOLyT ObITb WCMOJb3OBaHbI BeULeCTBa OoJlee OKMCJICHHbIe, HalipH- 
Mep OpraHHueckHe KHCJIOTH, O HaIMYHH KOTOPBIX B COCYMCTO-BOJIOKHUCTHIX 
MydKaX MOXKHO MpemnouaraTb Ha OCHOBAHUM UX CMOcOOHOCTH Kk NepeLBWKC- 
HuIO (7). 

Hakouell, cileqyeT OTMETHTD, UTO TaK Kak B Ipembiyuux padorax (',”), a 
paBHO H B OMbITaX, OMMCAHHBIX B HACTOMIMMel CTATbe, WbIXAHHE COCYMMCTO-BOJIOK- 
HUCTHIX MYYKOB OMNpeeIAIOCb TOJIbKO MO MOTIOULeHUIO Os, OCTABaJIOCb COMHE- 
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HH€, H ABJIACTCA JIM MHTCEHCHBHOE MOPIONLeHHe KUCJIOPO a NPOBOAAWLHMH LyTA- 
MH BPe€MeHHbIM WH OJHOCTOPOHHHM TIpOWeccoM, BOSHHKAaIOUIMM BCJIeCTBHe BHe- 
3aMHOrO IPOHHKHOBCHHA OOuIbILNOrO KOMYeCTBa Ov» K U3BJICUCHHbIM H3 TKaHel 
yepellika COCYHCTO-BOJIOKHHCTHIM Ty4¥KaM. OnpesesieHve JbIXaTeJIbHbIX Koap- 
(PHUMeHTOB NMOKa3asJiO, YTO [bIXATCJIbHbIM Ta800OMeH TIPOBOAALLMX MyTeH AB- 
JIACTCH YPABHOBeIICHHbIM (H3HOJIOTHYeCKHM TIPOWeCCOM HU, CJIEOBATeCJIbHO, 
XapaKTepH3yeT HOPMAJIbHY!O JCATCJIbHOCTb STHX TKaHeH, 

B 3akjIOUeHHe aBTOPbl MpHHOCAT vlyOoKyio OJlaroflapHOCcTb aKall. 
A. JI. Kypcanopy 3a BHAMAaTeJIbHOe PYKOBOACTBO padoToH. 


Ilocrynuo 
3 XI 1953 
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Mokaayge Akagemun Hayx CCCP 
1954. Tom XCV, N 14 


DPHSHOJIOTH $1 


B. K. WETEJIEBA 
K BONPOCY O NOABHOKHOCTH HEPBHbIX MPOWECCOB 
Y QHKHX MJIEKONATAMOWAX 
([Tpedcraeaexo akademukom JI. A. Op6eau 22 XII 1953) 
TloaBuxHOCTb KaK OHO H3 CYULeECTBeCHHbIX CBOHCTB HE€PBHBIX TIPOMeCcoB 


urpaeT BarxKHY!O pOJIb B MPHCMOCOOJIEHHM XKHBOTHHIX K OKpy2Kal0llleli UX cpe- 
ae (12). OnHako B OTHOMICHHM AMKHX 2%KHMBOTHEIX 9TO CBOLICTBO He MomBepra- 


JIOCh CHCTEMATHYCCKOMY H3Y4eHHIO. 


JIlurepatypa 0 MOBYXKHOCTH HepBHBIX Mpoleccow y WMKMX MJJeKoNHTAaIO- 
IMMX MOYTH MOJIHOCTbIO OTCYTCTBYeT, 3a HCKJIOUCHHEM paOoT, MpoBemeHHbIx 
Ha oOesbaHax (%, 5, '!). MccreqoBanua pala aBTOpOB MOCBAILeCHEI OJHOCTO- 
POHHeH, AByCTOpOHHeH MH OOpaTHOH MepeemKe CHTHAJIbHOTO 3HaeHHA passpa- 
*KUTeeH y coOak (', § 8, 9 1! 15-18). CQ mHorokpaTHOM mepelemkKe CUrHavIb- 
HOO 3HaYeHHA Pa3sparxkurTeJell y MJICEKOMMTAIOULMX HMEIOTCA TOJIbKO' HEKOTO- 
pble yKa3saHua B padote M. A. Ycuesuya (!9), rae, OHakO, He MpHBOLUTCA 
KOHKPeCTHBIX 9KCIeCPHMeEHTaJIbHbIX JAHHBIX U ake He yKa3bIBaeTCA, Ha KaKUX 
BHaX XKMBOTHBIX MPpOBOAHINCb OMBbITHI. 

Mobi mpeqMpHHaAM MCCIeEROBaHHe, CTaBALee UWeIbIO BbIACHeHHe TMOABH2K- 
HOCTH HEPBHBIX MIpOleccoB y XHIULHHKAa, JIeCHOrO XOpbKa, IyT€M MHOPOKpaTHO!! 
TiepeAeIKH CHPHAJIbHOrO 3HAYeHUA PaskqpaxKuTeJel, OTHOCALIMXCA K OOOHS- 
TeJIbHOMY aHaulu3aTopy. B ussaraemol paOoTe IIpHMeHeH MeTOL YCJIOBHbIX 
pedIekcoB HM MeTOJHKa THMLeBLIX JIBUTaTeIbHbIX YCJIOBHLIX pedbJeKcoB pu 
CBOOOHOM Tepe BYXKeHHM XKUBOTHOTO B TpeedaxX IKCMePMMeHTAJIbHOrO NO- 
MelLeHHA. 

Jia MpoBeeHHA OMbITOB MpMMeHAJICA CHelMaIbHO CKOHCTPyHpOBaHHblll 
pHOop, MpescTaBJAloWlMH TepeBAHHBIM ALMMK Cc MATbIO OTemeHuaMH. Ha 
BXOMHyIO TpyOy KaxKTOTO U3 OTeJeHHH NpHOopa HaBelluBa/luicb (aHepHbiec 
KManaHbl (JMCKH), B WeHTp KOTOPbIX BCTAaBJIAINCb MefHble CTakaHuuKH. JLas 
NOayH OOOHATEJIbHbIX Pa3sqpaxKeHHH B CTaKAaHYMKH BKMIAbIBaJMCb BaTHbIe 
TaMMOHbI C Maxyyeli 2*uAKocTbIO. B KayecTBe pa3sqpaxkuTesei CcyKMIN 
HMMOHHOe MacJio HM TepmuHeow. 7KuBOTHOe Mo/yyaO MMULeBOe MOAKpelllenue 
tmlocule TOO, KaK BXOAMJIO B OTAeeHve ALWLHKa C KJ1aMmaHOM, MMCIOWIAM TIOJIO- 
XKHTCJIDHBIM OOOHATCJIbHBIM paspaxKUTeb, H BLIXOMMIO us Hero. M3 natu 
MIPCMbABJIACMBIX 2KMBOTHOMY KJlallaHOB TpH He COfepxKalH s3amaxoBoro pas- 
WpaxUTeA, a Ba OblIH c 3alaxXoM (OJHH C JIMMOHHBIM MacJIOM, [pyro c 
TepmuHeoJIoM). IIpu Kako 3sapAaKe MpocTpaHcTBeHHoe NoJoKeHue KJalia- 
HOB MeHaJIOcb. O6a salaxOBbIxX pasqpaxkKuTesa (NOJOMKUTeIbHDI u muddpe- 
PCHILMpOBOUHHIM) Obi UpeLbABJICHbI XXHBOTHOMY B TepBOM Ke OlibiTe; MpH 
39TOM CTaJl MOAKpeMAThCA 3allax, He W30paHHbIli AUBOTHbIM TIpH MepBoM 
NPeAbABJICHHH. 

B wauase paOorbl MOJOXKUTEIbHDIM TMUCBbIM Pas—qpaxkKUTeJIeM CJTY2KUJIO 
JIMMOHHOe MacJlo, a AudpdbepenmupoBoyHbIM — TepnuHeot. OOa 2TH 3amaXxe 
ABJAIOTCA OJb(PAKTOPHBIMU HW Ge3yCJIOBHOH OOOPOHUTebHOM peakIMH CO CTO- 
POHBI %KMBOTHOFO He BbISbIBAaJIH. 

Ilpusoqumpie Hamu KpwBble (cM. puc. 1) BbIpaxatloT KoeOaHHA UHCVIa 
usOpaHHli JICCHbIM XOPbKOM KJIalaHOB C 3alaXOBbIMM pastpaKuTedAMu (pu 
i0 sapsakKax B Kaxkom onpire). Ilo oc OpAuHaT OTKIalbIBasIOCb KOAMYCCTBO 
TIpaBMIbHbIX H3OpaHuli (B MpoweHTax), a Mo OCH aOcIlHcc — HOMEepa OMIbITOB. 
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Ha rpacbukax Noa HOMepaMM ONbITOB MPHBeACHI UNGpbl, BbIpazKaloulHe YHL— 
JO COUeTAHHI yCJIOBHOTO pas{paxkUTeA C. WHULEBBIM MOAKperJIeHHeM. 

YcNOBHbIi MHULeBOM ABUraTe/IbHbIM peddleKc Ha 3alaxX JIMMOHHOPO MaCJla 
oOpazoBasica y XopbKa Moce 20 couerannii. AOcomoTHasn nuddepeHuMpoBka 
(100% us6paHMe KulalaHa C 3allaxXOM JIMMOHHOTO MacJla) HacTynWdia Mocle 
8 onpitos upH 80 coueranusx. Ilocme ynpoweHuaA yCJIOBHOrO pedslekca Ha 
3anlaxX JIMMOHHOro Macsia (190 coueraHHi) Mbl TIpHcTyNHJIM K TepeeJIKe 
CHTHaJIbHOTO 3HauYeHHA pasqpaxuTeneH, T. e€. CTasl MOMKpeMIATbCA Saxo 
XKMBOTHOFO B OTMeIeHHe AULMKa C 3alaxOM TeplHHeOJa H He NOAKpelIAJICA 
3aX0 B OTMeIeHHe C 3alaXOM JIMMOHHOFO MaCJla. ‘ 

Ileppaa nepeyeika CHrHabHOrO 3HayeHHA pas—parxkuTeeH MpPOH30ulla 
rocme 150 coueranuli mpH aOcomorTHol DupdepenumposKe. Yxxe BO BTOpOM 
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Puc. 1. IIpouecc «mepeyes0k» CHrHaJbHbIX 3HAYeCHHH ACCOMMHPOBAHHOH Napbl OOOHATECJIbHbIX- 
pasapaxuteseH. Q@—JMMOHHOe MaciO, 6 —TepnuHeon. CrperKaMH O603Ha4eHbI Havala 
«mepe 1es0K» 


OMbITe KOJIMYCCTBO MpaBHJIbHbIX H30PpaHHit MpeBblllao KOJMYeCTBO Helpa- 
BHJIbHbIX. B TpeTbeM OMbITe KOJIMYCCTBO MpaBHJIbHbIX H30paHHit PaBHAJIOCb 
TOIbKO 40%, T. €. 2KMBOTHOe 4 pa3a H3OpaJO Kalan Cc 3alaxoM TepmuHeowa 
u 6 pa3 c 3amaxoM JHMMOHHOrO MacJia. B ueTBepToM ombite Oplwi0 60% mpa- 
BHJIbHbIX H30paHHH, a 3aTeM KOJIMYECTBO IIpaBHJIbHbIX H3O0paHHii HeEH3MeHHO: 
ipeBbIMAaIO KOJMYECTBO HEMPaBHJIbHbIX, TO CBHCTEJIbCTBOBaIO O HacTymuie- 
HMM MepeesIKH CHrHaJIbHOrO 3Ha¥yeHHA pa3sipaxkutTesen, [leppaax a6comoTrHaa 
muddepenuuposka (100% us6paHuit) ormegeHa B 12-m onpite Ha 120-Mm co- 
yeTaHHu. 

Ilocule mpHo6pereHuA 3anaXOM TePMHHEOJa NOJOAUTCbHOTO CUPHaJIbHOrO 
3HaYeCHHA WM HaCTYMWJICHHA aOcoJIOTHOH AupdepeHUMpoOBKH Oblia NpeMpHHATa 
oOpaTHad MepesqeiKa CHrHaJbHOrO 3HaYeHHA pasaqparxKuTesel MyTeM Mos- 
KpellJleHHa GaxOa XKMBOTHOTO B OTeJIeHHe C 3alaXOM JIMMOHHOPO Macyla # 
HeMOAKpenJIeHHA 3aXOOB B OTAeeHHe C 3amaxoM TepmHHeola. Bo Bropom 
clbire xopek Jal 80% mpaByJIbHbIX H30paHHu, HO B TPeTbeM OMbITe, HECMOT- 
pH Ha MOMKpemlleHve 3axO0B TOJIbKO B OTAeIeHHe C 3alaxXOM JIMMOHHOrO 
MaCJla, YHCJIO HeEMpaBHJIbHbiX H3OPaHH MpeBbICHO UHCJO MpaBHJIbHbIX, asee 
B TeyeHHe 2 OMbITOB XOpeK apa 50% mpaBHJIbHblxX u36paHHil, 3aTemM B Teye- 
HHe 15 OMbITOB YHCIO MpaBMJIbHEIX H36paHuii NpeBbiadoO uACcO HeNpaBHJb- 
HbIX (3a HcKOUeHHeM onbITOB NeNe 9 u 15, B KoTOpEIX 6pII0 50% mpaBuub- 
HbIX H36panuit), mpwyem B onpire Ne 20 xopek GesommM6ouHoO u36pa Kanan 
C 3amaxXOM JIMMOHHOrO Macwla, a B Ne 21 HeoxwKUaHHO asl NpaBMIbHbIX H3- 
OpaHHit MeHbIMe, UCM HeMpaBMJIbHbIX. SaTeM Ha IpOT#KeHHH 7 OMbITOB KOJIH- 
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‘IECTBO IIPaBUJIbHBIX H3OPpaHHli MpeBbIlalO KOJIMYECTBO HenpaBHbHbIX, Mavlee 
B oMbiTe Ne 29 onsaTb Ha6OMaoch Oombuee KOMMUeCTBO HeMpaBHJIbHbIX H3- 
‘OpaHHi, Moce vero HaCTYNHMO CTOHKOe MpHoOperenHe 3anaxomM JIMMOHHOrO 
MaCila CHFHala MOMOXKUTeIbHOH NMUeBOl peak. Kak yKa3piBasocb, mep- 
Bad aOcomoTHad AuddepenunpoBKa Oplla Wocrurayta nocae 200 coueranuii 
(ompit Ne 20), sarem uepes 11 onpiTHbIx Hell KOMMUeCTBO TIpaBMJIbHBIX u30pa- 
HMM Qocrurno 100% (onbir Ne 31), mocae vero a6comorHan muddbepenuHpos- 
Ka HeCKOJIbKO pa3 HapylllaJlacb HM TOJIbKO Mocae 360 coueraHHit 2xuBOTHOe 
‘Oe3OIIHOOUHO H3OupaJIO Kalan ¢c 3amaxXOM JIMMOHHOrO Macyia, 

Ilocae storo Oba ocyuecTBAeHa y XopbKa. culeqylollad oOpaTHan mepe- 
Reka. Kak 4 Mp MepBbix WByX MepeqedKaX CHrHaJIbHOrO 3HaueHUA pasypa- 
KUTCH, XXHBOTHOE BO BTOPOM OMbITe Wao OOubilee KOMMUeCTBO TpaBMlb- 
HbIX H3O6paHHii, YeM HeMpaBHJIbHbIX. Takad xe peakluA HaGwO-alach B 
TeyeHue 6 mocseqyIoulMx ONbITOB 6e3 aGcomoTHOH AuddepenuupoBKU, 3aTeM 
B TeyeHHe 3 OMNBbITOB KOJIMYeCCTBO HeMpaBHJIbHbIX H36paHuli MpeBbllalo KOH- 
4@CTBO TIpaBMJIbHbIX. B onpirax NoNe 12 u 13 6pi0 70 u 60% npaBuabHprx 
usOpanuit, B Ne 14 onaTb KOJIMYeCTBO HeNpaBHJIbHBIX HU36paHHit mpeBprluasto 
KOJIMYECTBO MpaBHJIbHbIX, 3ATeEM Ha MPOTAXKeHHH Y OMbITOB 2KHBOTHOe MpeuMy- 
ULECTBEHHO H3ONpaJlo KJlalaH ¢ 3aMaXxoM TepnuHeOowa, Moce vero KOMMYeECTBO 
HeMpaBWJIbHbIX H30paHHii MpeBblllaO KOMHYeCTBO MpaBHJIbHbIX Ha Mpors- 
>%KeHHH 6 OMNITOB, YTO CBHJCTEJIbCTBOBaJIO O HACTYIVJIEHHH y XOPpbKa HeBpo- 
THYECKOPO COCTOAHHA, SaTeM MIpOuCXOANa HeMpepbIBHaH CMeHa KOMMUeCTBA 
MIpaBMJIbHbIX MU HeMpPaBMJIbHbIX H3OpaHHli B TeyeHHe 25 OMbITOB, HECMOTPA Ha 
NpOAOMKatolleeca MOAKpelleHwe TOJIbKO 3aXO0B 2KHBOTHOFO B OTeIeHHe C 
3amaxoM TepmuHeowa. Ilocue storo HacTyNHI Tepexomx K MpeHMylIlecTBeHHO- 
My H30paHnio KJlalaHa c TepMHHeOJIOM Ha MpotsaxkeHuun 10 onbiros, a 3aTeM 
ONATb {B OJHOM OMbITe) MpOABHJIaCb MOJOKUTeIbHaA peakIMA Ha 3allax 
JIMMOHHOrO Macia. B onpitax NeNe 61 uv 66 Obit0 100% npaBHsbHbix u36pa- 
HHH (adcoloTHad Wuddepenuupowka). B onsite Ne 67 50% npaBYuIbHbIXx 
M30paHUH, 3aTeEM KOJIMYeCTBO MpaBWIbHbIX H36paHHH MpeBbllilaslo KOHYeCTBO 
HeNpaBHJIbHbIX Ha IIPOTAKCHHH 4 OMBITOB, 63 MOCTHKeHHA AOCOIOTHOH Audp- 
(pepeHuMpoBkKH. B ofHOM OMbITe KOJIHYeCTBO HeNpaBHJIbHbIX H386paHHi mpe- 
BbIUMaJIO KOJIMYECTBO TIpaBHJIbHbIX, MOCJIe YerO MPOABHJIOCh MpeHMYLLeCTBeHHOe 
u36paHue KlanmaHa Cc 3amaxoM TepmuHeowla, HayHHaa c 730 coueTaHHit (OMbIT 
Ne 74) Ha mpotaxenuu 10 onbitop 6e3 RocTHxKeHUA aOcoOTHOH Bupdepen- 
UMpOBKH. 

He jo6uBuincb HacTyIJieHHaA y xopbKa aOcoJOTHOH muddepeHuApoBKu 
Marke nmocse 830 coueTaHui, MbI IpHCTyMHJIM BHOBb K TMepeeKe CHrHaJIbHOrO 
SHayeHHA pas—qpaxkurenelh. Yxxe BO BTOPOM OMbITe KOJIMYCCTBO MpaBHWJIbHbIXx 
H36paHHii MpeBbICHJIO KOJIMYeCTBO HENpaBWJIbHbIX HM COXpaHsAJIOCb Ha Mpora- 
2KeCHHH TaJbHelwux 4 OMbITOB, 3aTeM B 2 onbITax ObWwIO 50% mpaBHJIbHbIX 
vu36paHHi, MOocJIe "ero Ha MpOTA*KeHHH 35 ONDITHBIX AHEM B OOJIbINMHCTBe 
OMbITOB KOJIMYECTBO MpaBHJIbHbIX M3OpaHHH MpeBblllialO KOJIMYeCTBO Helpa- 
BHJIbHBIX, 3a UCKIIOYeHHem onbiToB NeNe 19, 25, 38 wu 41 (cunTasa or Hayawa 
MepemeskH), Pe KOJIMYeCTBO HeMpaBMJIbHbIX M3OpaHH MpeBplllaso KOMMUe- 
CTBO ipaBuJibHbIx. Jlaxe nocme 420 coueTaHuit aOcomoTHad Wudpdepenun- 
poBKa He Oblla MOCTHrHyTa. 

B reyenve Hee Obl CheuaH MepepbIB B OIIbITaX, 3aTeM JIECHOMY XOPbKy 
OblIM MpeAbABJIeHbI Te 7Ke 3alaXOBble KJlalaubl, IPHYeM CTaJ MOMKPeMIATLCA 
THULelH 3axXOJ, 2XUBOTHOTO B OTMeJeHHe AMMKa C 3alaxoM, M30paHHbIM XKH- 
BOTHBIM B lepBol 3apagke. TakuM 3amaxoM oOKa3aica TepmuHeo. JLambHen- 
we 13 onbITOB MoKa3aJIv, YTO JeCHOH xopeK Mocle 4-KpaTHoli oOpaTHou 
nepeeKH CHPHaIbHOTO 3HaYeHHA OOOHATCIbHBIX pasqpaxurTedeH He MOKEeT 
a6comoTHO BudpmepeHuupoBaTb ux. KomuuectBo paBHJIbHbIX H30paHHli 3Ha- 
YATEJIbHO KOJIeCGJICTCH, H 2KHBOTHOe OKAa3bIBaeTCA KaK Obl Je3OPHeHTHPOBaH- 
HbIM B OKpy2KalolleH IKCIePHMCHTAaJIbHOM OOCTAHOBKe. 

Hecmorpa Ha TO, 4TO yCJIOBUA KaxKAOl Mocexyioulel MepeweKU He ObIIN 
PaBHOSHAUHbIMH, MpeACTaBIAeT HHTepec CpaBHUTb Xof NepeeKH CUPHAaJIb- 
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Oro 3HAYeHHA OAHOFO HW TOrO Ke pa3skpaxXUTeIA B MepBbI HM MocMeLyIouMe 
pasbl. TOpMOsHOii pa3qpaxKuTeb — TeplMHeO/I — pH WepeweaKe B MepBbili 
pa3 IIpHOOped 3HaycHHe MOMOXKUTeM_HOrO CurHaa 3a 15 OMBITHIX ZHeH pH 
150 coueTaHHAX, c MocTHxKeHHeM aOcowHOTHOI BHd@depenuupoBwKH. Bropoit 
pas OF MpHoOpes 3HaveHHe MOJMORKUTEMbHOFO CHPHaa TOJbKO Yepes 63 onbIT- 
HbIX JHA mpu 830 coueTaHusax, 6e3 OcTHAKeHUA aOcouoTHO! Aupdpepenun- 
pOBKH. 

TlomoxkuTebHbIi §=pa3qpaxUTeb — JIMMOHHOe MacJlo —TIpH oOOpaTHOH 
repeeIKe BTOPHYHO MpHoOpel MoMOAUTeMbHOe SHayeHHe 3a 38 OFIbITHDIX 
ARel upu 380 coueTaHHAX C JJOCTH2KeHHeM aOCOJNOTHOH LMdPepeHMpoBKu. 
B rperuii pa3, Mp NonbiTKe cledaTb ero CHrHasIOM MOJOXKUTEIbHOM peakUHn, 
aOcojOTHad MUd@PepenuMpoBKa 3a 42 OMbITHBIX AHA pH 420 coveTaHuaAx 
He Oba ocruruyTa. Kamas noculelyroulad mepeqesKa CHrHaJIbHOrO 3Haue- 
HHA pas—qpaxuTesel MpovcxolWia y XOpbKa Ooulee MesJIeHHO — 3a OOJIbINMI 
mepHOl BPeMeHH HM pH OowbuIeM KOJMUeCTBE COuUeTaHHH. 

OGpasoBaHue ycJloBHoro pedieKca c aOcoOTHON uddepeHuApoBKoli 
ia 3aaX JIMMOHHOrTO MacJla MpousolIo 3a 8 ONbITHBIX WHeH npH 80 cogeta- 
HHUAX YCJIOBHOFO CHrHaJla ¢ MHMNeBbIM ToyKpenMenHemM. Ileppaax mepeemKa, 
T. €. HWpwHoOperenue 3amaxXOM TepmMvHeOa MOJOXKUTebHOrO 3HaeHHA,— 3a 
15 ombirHbix queit mpu 150 coverannax. Bropan lepeqeaKa (+> JMMOHHOe 
MacJIo) — 3a 38 onbITHBIX Heli mpH 380 coueranuax. Tpetba mepeseuKa 
(-+ TepruHeom) — 3a 83 ONbITHBIX AHA, IpH 830 coueraHuAX Oe3 aOcoO.JOTHOTt 
aud) PepeHUMpOBKH. 

IIpu seex 4 ciyuanx NepeweIKH CHPHaJIbHOrO SHaYeCHHA pasparxKUTeueli 
v2Ke BO BTOPOM OMbITe JIeCHOH XOpeK MaBaJI MOJIOAUTCJIbHYIO PeaKIHIO Ipe- 
WMYULeCTBeEHHO Ha BHOBb MOAKPeMJIACMBIM pa3sqpaxkuTelb. Tak, BO BTOpOM 
ONbITe TIpH OOpa3s0BaHHu ycIOBHoro pedleKca Ha 3aMaX JIMMOHHOrTO MacuJia 
OpnlI0 60% WpaBWIbHbIX H30paHHH, IpH MepBon mepeeKe CHrHaJIbHOrO 3Ha- 
WeHHA pasqpakuteteh 60%, npn Bropok 80%, upuH tperpeli 70% u mpi 
ueTBepToi 60% mpaBHJIbHbIxX H386paHHit. YKasaHHoe OGCTOATEIbCTBO CBUe- 
T@JIbCTBYe€T O BOSMOXKHOCTH JIA JIECHOTO XOPbKa ObICTpOrO MepeKOUCHHA C 
OQHOrO 3HAUCHHA pasqparxKUNTeJA Ha [pyroe, BO BCAKOM CJlyyae B TlepBbii 
MOM€HT HM3MCHeCHHA HX CHrHaJIbHOrO eliCcTBHA. 

Ji1ureJbHoe TepenallpsxKeHHe MOLBUXKHOCTH HepBHbIX IpoleccoB pH Ha- 
AMUMH «CHIMOKH>, BAAHMO, MOBJIeKO 3a COOOH pa3BHTHe H3BeCTHOTO HeBpo- 
THYUCCKOLO COCTOAHHA, BbIPASHBUIeErOCA B HEBOSMOXHOCTH JWIA %AXHBOTHOFO H3- 
MCHUTb CHPHaJIbHOe 3HAYeHHE YCJIOBHOTO paskpaxKUTeA MpH MocdeyIOULUX 
Hepememkax. MexaHu3M aHHOro ABJICEHHA, Halo’ LYMaTb, CBA3aH C pasBHTHeM 
HHEPTHOCTH BO3OYAMTeMbHOrO Wpolecca, MpemAaTcTByIOMero pasBUTHIO ToOp- 
MO3HOPO COCTOAHUA B OTBCT Ha AelCTBHe TOPMO3HOTO pa3sLpaxKuTess. 


PocynapcTBeHHbl eC TeCTBeHHO-Hay 4HbIA Ilocrynuso 
uucruryt uM. Il. ®. Jlecradra 22 XII 1953 
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IMBPHOJOTHA 


HW. A. NPHLKEP 


TEMATOJIOTHYECKHE PA3JIM4HA Y WbINJIAT, BbIBEXEHHbIX B 
YCJIOBHAX BbICOKHX H HH3KHX TEMMEPATYP HHKYBALLWU 


(G ITpedcraeaeno axadenuxon K. H. Cxps6unom 25 XII 1958) 


Hamu * Obl HCCIEQOBAHbI JeHKOUNTapHble (OpMyVIbI, COMepxRaHve re- 
MOPIOOHHaA H KOJIMYeCTBO PeTHKYJIONHTOB B KpoBu 81 WbIMeHKa, BbIBeLeH- 
HBIX B YCJIOBHAX ONTHMaJIbHO (38,5—39°), noBpimeHHon (40°) u nMoHMxKeH- 
Hou (37°) TeMMepaTyp HHKyOalun. OnbITbI MpoBomuNcb B UHKyOaTopax 
Ce€KUMOHHOrO Tuna. KpoBb y UbiiIAT Opamacb uepes 18—24 yuaca nocie 
BbIXOa U3 cKOpsyubl. [IpoBeneno ObIO Tpu OMbITa. 

IIpowent reMorso6HHa B KpOBH IbINIAT B CpeHeEM To TpeM OMbITaM KO- 
NeOaJica: IPH HU8KOH TeMMepatType uHKyOauMu — oT 51,4 Wo 56,3, pu BbICO- 
Kou — or 61,7 no 68,4 u pH HOopMasbHOH — oT 54,9 no 62,9. Pasmmuna oKa- 
3aJIMCb BIOJIHE PeaJIbHbIMH. 

Ham mpemcTaBJiaeTcx, urO MOBbINIeCHHe COMepxaHHA TEMOrIOGHHA B KpOBH 
IbIMJIAT pH MOBbILIeHHH TeMIlepaTypbl HHKYOHpOBaHHA AML CuleqyeT pac- 
CMaTPHBaTb B CBA3H C PaHee YCTAHOBJICHHBIMH HaMH TIpH 9TOM (bakTaMu — 
peskoro yMeHbIIeHHA BeCa CepAeyHOM MbIIIIbI (!) MH YMeHbIeHHA COmepxKa- 
HHA BOJbI B TKAHAX 3apombuen (7). 

Pa3IMuNA B COMepxKaHHH PCTHKYJIONMTOB B KPOBH I[bIWIAT, BbIBC]CHHBIX 
Ip pa3JIMYHbIX TeMMepaTypaxX HHKyOalHu, OKa3aJIHCb TaKxKe YeTKO BbIpa- 
*KeHHbIMH. HanOoubliiee Comepx#KaHHe PeETHKYJIOUNNTOB ObLIO YCTAHOBJIEHO B 
KPOBH I[bIIIAT, BbIBeeCHHbIX pH HOPMaJIbHOH TemMepatype HHKyOaunn. IIpu 
OTKJIOHCHHM TeMMepaTypbl KaK B CTOPOHY MOBbILICHHA, TaK H B CTOPOHY M0- 
HMKeCHHA COMepXKaHHe PeCTHKYJIONMTOB B KPOBM UbIMWJIAT CyH\eCCTBeHHO CHHKa- 
Jocb. Ecutu mp wHKyOallMoHHor TemMepatype 38,5 comepxaHve peTHKYJIOUN- 
TOB B KPOBH I[bIIJIAT ObIIO B CpefHem 86,8%p, TO pH TemMepatype 40° oHO 
CHH3HIOCh WO 68,5%, a mp Temmepatype 37° no 69,0%o. 

Han6ovlbliuit MHTepec B JIeHKOWMTapHOH CPOpMye IbIIAT, BbIBeCHHbIX 
Ip pa3JIM4HbIX TeMMepaTypax WHKyOalwu, TIpeCTaBAIOT 2O3MHOUIbI UM 
MICeEBLOZO3HHOUIbI, C OAHOM CTOPOHbI, HM JMMCOLMMTHI, C Apyrou. 

Conepxanve 903HHOPHIOB H TMceBOVO3HHOMHOB (Tak KaK THIMUHBIX 
HeliTpowusoB HaMM He ObWIO YCTAHOBJIeCHO, TO HeHUTpO*UJIbl Take 3aCUNTHI- 
BaJIMCb B 3TY rpylny), Tak Ke Kak WM PeTHKYJOWUTOB, CHUKaOCb MO CpaB- 
HCHHIO C TaKOBbIM IPH HOPMaJIbHOM TeMmepaType uHKyOauMu (61,4%) Kak 
pH BbICOKOi TemMepaType uHkyOauHH (M0 54,2%), Tak M Mp HM3KOl 
(m0 52,5%). Hao6oport, coxepxanve JIMMPOUMTOB ObLIO MHHMMAJIbHEIM TIpu 
HOPMaJIbHOlt TeMMepatype uHKyOaunN (28,2%) uv MOBDILICHHbIM pH BBICOKOI 
Temmepatype (37,6%) u mpu Hu3sKon (36,3%). 

B ornoiieHuu Gaso0cdusoB UM IPHTpPOOMACTOR peaJIbHble pa3sIMUMA JWIA pa3- 
JIMYHEIX PpYUM OMbITa He OblIM ycTaHoBeHbI. KomuuectBo 6a30us0B B Kpo- 
BH y UbIWIAT Pa3IM4HbIX OMbITHEIX rpynm KOeOaoch OT 3,9 To 6,9% wu Ko- 
JMyeCTBO SpuTpoOactow oT 2 Ro 2,3%. 


* PaOota BbINOMHeHa B COoTpymHu4ectTBe c T. Pycazse. 
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KoulmuecTBO aTHMHYeCKHX KJICTOK B KPOBH IbIIWIAT, BbIBCJ[CHHbIX IIPH TeM- 
flepatype 38,5° u 37,0°, cocraBuno 3,0% u AIA UbIMIAT, BbIBeeHHbIX TIpu 
40°, 3,8%. OTH passMunMA TakxKe culeyer CUHTATb JleKAallMMH B pemetax 
OWMOKH HaOJIOMeCHHH. OHakO HEKOTOPOe yBeJIMYeHHe MpOWeHTa aTHNHYeCKHX 
KJICTOK IIpH MOBbIMeHHOH TeMMepaType HHKyOalHHn B CBeTe (pakTa YBeJIH4YeHHA 
pH 9TOM pa3BHUTHA pa3JIMYHbIX ypoxcTB (°) MpexcraBaer ompezeveHHbIi 
HHTepec. : 

JlaibHelilive HCCJICEQOBAHHA O BJIMAHAM pa3JIMYHbIX peXKHMOB HHKYOUPO- 
BaHHA AMI, Ha COCTAB KPOBHM IbIMWIAT TO BbIXOMe HX M3 CKOPJYMbI MOSBOJAT 
BKJIIOUHTb HCCJIEOBaHHA KPOBH B YACJIG MpHeMOB, MO3BOJIAIOULUX OObeKTHB- 
HO OM€HHBaTb H XapaKTepH30BaTb pexXUMbI HHKYOHPOBaHHA AML. 


Ilocrymuao 
27 VIIl, 4953. 
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